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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer gel composition and a method of 
manufacturing the composition having such durability of simulation response that 
suppresses decrease in the responsiveness to stimulation even when the composition is 
used for a long time, and to provide an optical element which uses the above polymer gel 
composition. 

SOLUTION: The polymer gel composition consists of a polymer gel which absorbs or 



emits a liquid by addition of stimulation to change its volume, the hquid present in the 
polymer gel and/or outside of the polymer gel, a separating member to cover the region 
containing the hquid and the polymer gel, and further it is charaterized in that the 
composition is provided with a vaporization preventing member which surrounds the 
periphery of the polymer gel composition and prevents vaporization of the liquid, and 
the method of manufacturing the composition and the optical element which uses the 
above polymer gel composition are provided. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A polymers gel composition, wherein an antiflashing member which is a 
polymers gel composition characterized by comprising the following, surrounds 
the circumference of this polymers gel composition, and prevents evaporation of 
said fluid further is provided. 

Polymer gel which absorbs and emits a fluid by grant of a stimulus and produces 
a volume change. 

It is a wrap separation member about a field containing said fluid located in this 
polymer gel and out of this polymer gel, this fluid, and said polymer gel. 

[Claim 2]The polymers gel composition according to claim 1, wherein said 
polymer gel contains modulated light material. 

[Claim 3]The polymers gel composition according to claim 1 or 2, wherein said 
antiflashing member consists of polymer layers. 



[Claim 4]The polymers gel composition according to claim 1 or 2, wherein said 
antiflashing member consists of a minerals thin film layer and a polymer layer. 
[Claim 5]The polymers gel composition according to claim 1 or 2, wherein said 
antiflashing member consists of polymer films. 

[Claim 6]The polymers gel composition according to claim 5, wherein a minerals 
thin film layer is formed in either [ at least ] the surface of said polymer film, or a 
rear face. 

[Claim 7]a field and ** in contact with an exposed surface of said separation 
member, or the exposed surface concerned of said antiflashing member - a 
polymers gel composition given in any 1 of claims 1-6 performing a surface 
treatment to at least one field among them. 

[Claim 8]A polymers gel composition given in any 1 [ characterized by 

comprising the following ] of claims 1-6. 

An exposed surface of said separation member. 

A field in contact with the exposed surface concerned of said antiflashing 

member. 

It is an adhesive layer between **. 



[Claim 9]A polymers gel composition given in any 1 [ characterized by 

comprising the following ] of claims 1-8. 

An exposed surface of said separation member. 

A field in contact with the exposed surface concerned of said antiflashing 

member. 

It is stimulation means giving between **. 

[Claim 10]An optical element by which being set to any 1 of claims 1-9 from a 
polymers gel composition of a statement. 

[Claim 1 1]An optical element by which being set to any 1 of claims 1-9 fabricated 
by film state from a polymers gel composition of a statement. 
[Claim 12]The optical element according to claim 1 1 , wherein one of fields of an 
optical element fabricated by said film state have light reflex nature. 
[Claim 13]The optical element according to claim 1 1 or 12, wherein the 
circumference of an optical element fabricated by said film state is closed. 
[Claim 14]A manufacturing method of a polymers gel composition characterized 
by comprising the following. 

A dispersing process which distributes a swollen mixture of polymer gel which 



absorbs and emits a fluid by grant of a stimulus and produces a volume change, 
and said fluid in a solution of it and a charge of separation member fonnation 
material which is not dissolved. 

A bonding process which pastes up an antiflashing member which is allotted so 
that inclusion may be carried out to an exposed part of the separation member 
concerned formed according to a solidifying process which solidifies said charge 
of separation member formation material, and forms a separation member, and 
this solidifying process, and prevents evaporation of said fluid on the exposed 
part concerned. 

[Claim 15]A manufacturing method of a polymers gel composition characterized 
by comprising the following. 

A dispersing process which distributes a swollen mixture of polymer gel which 
absorbs and emits a fluid by grant of a stimulus and produces a volume change, 
and said fluid in a solution of it and a charge of separation member fonnation 
material which is not dissolved. 

A solidifying process which solidifies said charge of separation member 
formation material, and forms a separation member. 



An application process which applies a charge of antiflashing member material 
so that inclusion may be carried out to an exposed part of said separation 
member. 

An antiflashing member fonnation process with which an antiflashing member 
which solidifies said charge of antiflashing member material, and prevents 
evaporation of said fluid is formed. 

[Claim 16]A manufacturing method of a polymers gel composition given in any 1 
[ characterized by comprising the following ] of claims 1-9. 
A dispersion-liquid adjusting process which makes it distribute in a solution of a 
charge of separation member formation material which uses as a solvent other 
fluids which do not dissolve with it a swollen mixture of polymer gel which 
absorbs and emits a fluid by grant of a stimulus and produces a volume change, 
and said fluid, and prepares dispersion liquid. 

A process of an-anging said dispersion liquid to a position corresponding to an 
antiflashing member, and a curing process which stiffens said dispersion liquid 
using a curing means. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the lnvention]This invention relates to a polymers gel composition 
containing the polymer gel which carries out a volume change by grant of a 
stimulus, a manufacturing method for the same, and the optical element using 
said polymers gel composition. The polymers gel composition of this invention is 
useful as a material of optical elements, such as a display device, a recording 
element, a light control element, and a sensor. 
[0002] 

[Description of the Prior Art]The pH change from the former, ion concentration 
change, the adsorption and desorption of a chemical, addition of a solvent. Or 
the polymers gel material (henceforth stimulus response nature polymer gel) 
which produces a volume change (swelling, contraction) is known by grant of the 
stimulus of grant of light, heat, current, or an electric field, etc., and the 
application as the functional material is expected. Such materials are indicated 
as a total theory to "functional polymer gel" (CMC publication), for example. As a 



use of this stimulus response nature polymer gel, the support of medicine, such 
as a drug delivery system, a medical material, the additive agent of ink, 
functional membrane, an artificial muscle, the display device, the recording 
element, the actuator, the pump, etc. are examined. 
[0003]By generally giving a stimulus to the stimulus response nature polymer gel 
which exists in fluids, such as water and an electrolyte. This stimulus response 
nature polymer gel can cause a phase transition etc., and can change the 
volume of said stimulus response nature polymer gel, a size, and shape by 
absorption of the fluid inside gel, or discharge of the fluid to the gel exterior. 
[0004]As a material of stimulus response nature polymer gel, a polyacrylic acid 
system, a polyvinyl sulfonic acid system. The high molecular compound which 
has ionic dissociation groups, such as each salt of a polyacryl amide 
alkyl-sulfonic-acid system, a polymer lane acid system, and a polyvinyl alcohol 
polyacrylic acid multicomputer system; A cellulose type. Bridging body [ of a high 
molecular compound ]; etc. which have a basis which carries out ionic 
dissociation by high molecular compound [, such as a polyacrylamide system, a 
poly N-alkylation acrylamide system, and a polyvinyl-methyl-ether system, ]; or 
light are known. The Plastic solid of particles, textiles, a cube, etc. is known as a 



gestalt of stimulus response nature polymer gel. 
[0005]One of the technical problems of the stimulus response nature polymer 
gel known from these fonner has the slow speed of response which a volume 
change takes, and it is that it takes several hours from several minutes. Since 
accelerating the speed of response of stimulus response nature polymer gel 
depending on the size as a size becomes small is known, examination which 
makes stimulus response nature polymer gel particles, and aims at improvement 
in the speed is carried out, but. When stimulus response nature polymer gel is 
made into particles and used, there are problems, like that use is [ that it is easy 
to produce condensation ] difficult and speed of response falls after all by 
condensation. Although structure of stimulus response nature polymer gel was 
porosity-ized, receipts and payments of the fluid were made easy and 
examination which aims at improvement in the speed was also carried out, there 
is a limit in improvement in the speed, and the use was restricted. 
[0006]lf other technical problems of stimulus response nature polymer gel are 
not used in a fluid from the working principle and they are **, they are that ** and 
its field of the invention are restricted. For example, when using for a display 
device, a recording element, etc., stimulus response nature polymer gel and a 



fluid must be enclosed between the supporting substrates of two sheets 
(JP,61-149926A JP,7-95172,B, JP,5-173190,A, etc.). When [ these ] using as 
an element like, there were problems, like element composition becomes 
complicated, and it becomes expensive, or there is a possibility of liquid leakage 
etc. happening and causing the fall of reliability. 
[0007]ln order to solve these problems, in J P,1 1-228850, A, the proposal that it is 
possible to prevent liquid leakage is made by using the polymers gel 
composition which has a wrap separation member for the field containing 
stimulus response nature polymer gel and a fluid and its field. However, the 
conditions which use a polymers gel composition in the proposal concerned 
when the steamy permeability of a separation member is high. By (for example, 
temperature, humidity, time, etc.), an internal fluid evaporates gradually, it has 
the problem that the response to a stimulus of stimulus response nature polymer 
gel falls, with the passage of time, and the range of use deployment - a desired 
optical property is no longer obtained - had restrictions. 
[0008] 

[Problem(s) to be Solved by the lnvention]Then, this invention is made so that it 
may solve an aforementioned problem, and it is a thing. 



Even if it carries out long temri use of the purpose, it is providing a polymers gel 
composition which has the endurance of a stimulus response which controls the 
response to a stimulus falling, a manufacturing method for the same, and the 
optical element using said polymers gel composition. 

[0009] 

[Means for Solving the Problem]As a means for attaining the above-mentioned 
purpose, wholeheartedly, as a result of examination, this invention persons are 
providing an antiflashing member which prevents evaporation of an internal fluid 
to a polymers gel composition of the conventional composition so that the 
polymers gel composition concerned may be surrounded, and found out that 
evaporation of the fluid concerned was controlled. 
[0010]Polymer gel which absoriDS and emits a fluid by grant of <1> stimulus, and 
produces a volume change, A field containing said fluid located in this polymer 
gel and out of this polymer gel, this fluid, and said polymer gel A wrap separation 
member, A polymers gel composition, wherein an antiflashing member which is 
a polymers gel composition ** constituted, surrounds the circumference of this 
polymers gel composition, and prevents evaporation of said fluid further is 



provided. 

[0011]<2> Polymers gel composition given in <1>, wherein said polymer gel 
contains modulated light material. 

[0012]<3> Polymers gel composition given in <1> or <2>, wherein said 
antiflashing member consists of polymer layers. 
[0013]<4> Polymers gel composition given in <1> or <2>, wherein said 
antiflashing member consists of a minerals thin film layer and a polymer layer. 
[0014]<5> Polymers gel composition given in <1> or <2>, wherein said 
antiflashing member consists of polymer films. 
[0015]<6> Polymers gel composition given in <5>, wherein a minerals thin film 
layer is fonned in either [ at least ] the surface of said polymer film, or a rear face. 
[0016]<7> - a field and ** in contact with an exposed surface of said separation 
member, or the exposed surface concerned of said antiflashing member - a 
polymers gel composition given in any 1 of <1>- <6> performing a surface 
treatment to at least one field among them. 
[0017]<8> Polymers gel composition given in any 1 of <1>- <6> providing an 
adhesive layer between a field and ** in contact with an exposed surface of said 
separation member, and the exposed surface concerned of said antiflashing 



member. 

[0018]<9> Polymers gel composition given in any 1 of <1>- <8> establishing 
stimulation means giving between a field and ** in contact with an exposed 
surface of said separation member, and the exposed surface concerned of said 
antiflashing member. 
[0019]<10> Optical element by which being set to any 1 of <1>- <9> from a 
polymers gel composition of a statement. 

[0020]An optical element by which being set to any 1 of <1>- <9> fabricated by 
<11> film state from a polymers gel composition of a statement. 
[0021]<12> Optical element given in <11>, wherein one of fields of an optical 
element fabricated by said film state have light reflex nature. 
[0022]<13> Optical element given in <11> or <12>, wherein the circumference of 
an optical element fabricated by said film state is closed. 
[0023]A dispersing process distributed in a solution of a charge of separation 
member formation material which does not dissolve with it a swollen mixture of 
polymer gel which absorbs and emits a fluid by grant of <14> stimuli, and 
produces a volume change, and said fluid, A solidifying process which solidifies 
said charge of separation member formation material, and forms a separation 



member, A manufacturing method of a polymers gel composition including a 
bonding process which pastes up an antiflashing member which is allotted so 
that inclusion may be earned out to an exposed part of the separation member 
concerned fomried according to this solidifying process, and prevents 
evaporation of said fluid on the exposed part concerned. 
[0024]A dispersing process distributed in a solution of a charge of separation 
member formation material which does not dissolve with it a swollen mixture of 
polymer gel which absorbs and emits a fluid by grant of <15> stimuli, and 
produces a volume change, and said fluid, A solidifying process which solidifies 
said charge of separation member formation material, and forms a separation 
member, A manufacturing method of a polymers gel composition containing an 
application process which applies a charge of antiflashing member material so 
that inclusion may be carried out to an exposed part of said separation member, 
and an antiflashing member fonnation process with which an antiflashing 
member which solidifies said charge of antiflashing member material, and 
prevents evaporation of said fluid is formed. 
[0025]<16> It is a manufacturing method of a polymers gel composition given in 
any 1 of <1>- <9>, A dispersion-liquid adjusting process which makes it 



distribute in a solution of a charge of separation member fonnation material 
which uses as a solvent other fluids which do not dissolve with it a swollen 
mixture of polymer gel which absorbs and emits a fluid by grant of a stimulus and 
produces a volume change, and said fluid, and prepares dispersion liquid, A 
manufacturing method of a polymers gel composition including a process of 
arranging said dispersion liquid to a position corresponding to an antiflashing 
member, and a curing process which stiffens said dispersion liquid using a 
curing means. A process of arranging said dispersion liquid to a position 
corresponding to an antiflashing member was established beforehand, and/or it 
shows a process of arranging dispersion liquid so that said dispersion liquid may 
be surrounded by antiflashing member provided after said curing process. 
[0026] 

[Embodiment of the lnvention]Hereafter, with reference to drawings, an example 
of the embodiment of this invention is explained in detail. 
[0027]The polymers gel composition of <polymers gel composition> this 
invention. The polymer gel which absorbs and emits a fluid by grant of a stimulus 
and produces a volume change. The fleld containing said fluid located in this 
polymer gel and out of this polymer gel, this fluid, and said polymer gel A wrap 



separation member, The antiflashing member which is a polymers gel 
composition ** constituted, surrounds the circumference of this polymers gel 
composition, and prevents evaporation of said fluid further is provided. Here, it 
means [ "to surround (enclosure)" ] surrounding the circumference of the 
polymers gel composition containing the additive of polymer gel, a fluid, a 
separation member, and others regardless of contact and non-contact one. In 
this invention, if the surface and rear face are sun-ounded by the antiflashing 
member for example, when the polymers gel composition is formed in tabular or 
film state, even if the both ends are not necessarily closed, suppose that it is 
contained in the concept of "surrounding." 

[0028] Drawing 1 is an expanded sectional view for explaining the structure of the 
polymers gel composition as a 1st embodiment of this invention. As shown in 
drawing 1 , a polymers gel composition is ** constituted with the stimulus 
response nature polymer gel 1 , the fluid L and the separation member 2 which 
are not illustrated, and the antiflashing member 3. the stimulus response nature 
polymer gel 1 (it may only be hereafter called "polymer gel".) - the separation 
member 2 - ****** - it is held by things. As shown in drawing 1 , in order to 
prevent evaporation of the fluid L inside a constituent, the antiflashing member 3 



is formed so that the fluid L concerned, the stimulus response nature polymer 
gel 1, and the separation member 2 may be put. That is, if polymers gel 
compositions are tabular and film state, the antiflashing member 3 will be 
contacted and formed in the surface and the rear face of the molecule gel 
composition concerned. 
[0029]ln a 1st embodiment shown in drawing 1 , although a polymers gel 
composition is formed in layers and illustrated about the case, the polymers gel 
composition of this invention can be formed and used for the shape of a ball as 
shown in drawing 2 , or any massive arbitrary shape. Here, drawing 2 is an 
expanded sectional view for explaining the stmcture of the polymers gel 
composition as a 2nd embodiment of this invention. If the polymers gel 
composition of this invention is carrying out the shape of a ball, and massive, the 
antiflashing member 3 will be formed so that inclusion of the exposed surface 
(contact surface with the open air) of the polymers gel composition (mainly 
separation member 2) concerned may be carried out. 
[0030](Stimulus response nature polymer gel 1) The stimulus response nature 
polymer gel 1 which can be used in this invention. By grant of the stimulus of 
grant of a pH change, ion concentration change, the adsorption and desorption 



of a chemical, change of solvent composition or light, heat, curent, or an electric 
field, etc., a fluid is absorbed and emitted and a volume change (swelling and 
contraction) is carried out. In this invention, the one-sided thing of the volume 
change of the stimulus response nature polymer gel 1 may also be reversible. 
However, a reversible thing is preferred when using the stimulus response 
nature polymer gel 1 as an optical element etc. The example of the stimulus 
response nature polymer gel 1 which can be used for below in this invention is 
shown. 

[0031 ]As the polymer gel 1 which carries out a stimulus response by a pH 
change. Electrolyte system polymer gel is preferred and as the example, A 
bridge construction thing, and acrylic acid (meta) and acrylamide (meta) of 
poly(meta) acrylic acid, [ the salt, ] The bridge constmction thing and its salt of a 
copolymer with hydroxyethyl (meta) acrylate, acrylic acid alkyi ester (meta), etc., 
A bridge construction thing, and maleic acid and acrylamide (meta) of polymer 
lane acid, [ the salt, ] The bridge construction thing and its salt of a copolymer 
with hydroxyethyl (meta) acrylate, acrylic acid alkyI ester (meta), etc.. The bridge 
construction thing, vinylsulfonic acid, and acrylamide (meta) of polyvinyl sulfonic 
acid. The bridge construction thing of a copolymer with hydroxyethyl (meta) 



acrylate, acrylic acid all<yl ester (meta), etc., A bridge construction tiling, and 
vinylbenzene sulfonic acid and acrylamide (meta) of polyvinyl benzenesulfonic 
acid, [ the salt, ] The bridge construction thing and its salt of a copolymer with 
hydroxyethyl (meta) acrylate, acrylic acid alkyi ester (meta), etc.. The bridge 
constmction thing of polyacrylamide alkyI sulfonic acid, acrylamide alkyI sulfonic 
acid and acrylamide (meta), hydroxyethyl (meta) acrylate, [ the salt, ] (Meta) The 
bridge constmction thing and its salt of a copolymer with acrylic acid alkyI ester 
etc.. The bridge construction thing and its hydrochloride of 
polydimethylaminopropyl(meta) acrylamide, Dimethylaminopropyl(meta) 
acrylamide and acrylic acid (meta), (Meta) Acrylamide, hydroxyethyl (meta) 
acrylate, (Meta) The bridge constmction thing, the 4th class ghost of its, and salt 
of a copolymer with acrylic acid alkyI ester etc.. The bridge construction thing, 
the 4th class ghost of its, and salt of a complex of 
polydimethylaminopropyl(meta) acrylamide and polyvinyl alcohol. The partial 
hydrolysate of the bridge construction thing of the complex of polyvinyl alcohol 
and poly(meta) acrylic acid, the bridge construction thing of the salt and a 
carboxy alkylcellulose salt, and the bridge constmction thing of poly(meta) 
acrylonitrile, its salt, etc. are mentioned. 



[0032]Also in these, a poly (meta) acrylic acid series polymer material is used 
preferably. As for a pH change, it is prefen-ed that it is what is depended on 
addition of electrode reactions, such as electrolysis of a fluid and an 
oxidation-reduction reaction of the compound added, or the oxidation-reduction 
reaction of a conductive polymer, and the chemical to which pH is changed 
further. 

[0033]As the polymer gel 1 which cames out a stimulus response by ion 
concentration change, the same ionic polymer material as the stimulus response 
nature polymer gel by the above mentioned pH change can be used. As ion 
concentration change, what is depended on addition of a salt etc., use of ionic 
exchange nature resin, etc. is preferred. 

[0034]As the polymer gel 1 which carries out a stimulus response by the 
adsorption and desorption of a chemical. Strong ionic polymer gel is preferred 
and as the example The bridge construction thing, vinylsulfonic acid, and 
acrylamide (meta) of polyvinyl sulfonic acid. The bridge construction thing of a 
copolymer with hydroxyethyl (meta) acrylate, acrylic acid alkyi ester (meta), etc.. 
The bridge construction thing, vinylbenzene sulfonic acid, and acrylamide (meta) 
of polyvinyl benzenesulfonic acid. The bridge constmction thing of a copolymer 



with hydroxyethyl (meta) acrylate, acrylic acid alkyi ester (meta), etc., The bridge 
construction thing of a copolymer with the bridge constmction thing, acrylamide 
alkyI sulfonic acid (meta) and acrylamide (meta) of poly (meta) acrylamide alkyI 
sulfonic acid, hydroxyethyl (meta) acrylate, acrylic acid alkyI ester (meta), etc., 
etc. are mentioned. 

[0035]ln particular, polyacrylamide alkyl-sulfonic-acid system polymers are used 
preferably. As a chemical, in this case, alkyI pyridine salts, such as a 
surface-active agent, for example, n-dodecylpyridinium chloride etc., Cationic 
surface-active agents, such as phosphonium salt, such as alkyI ammonium salt, 
phenylammonium salt, and tetraphenyl phosphonium chloride, can be used. 
[0036]lt is possible to cause swelling and contraction by almost all polymer gels 
being mentioned by change of solvent composition generally, and using the 
good solvent and poor solvent of the polymer gel by it as the polymer gel 1 which 
carries out a stimulus response. 

[0037]By grant of current or an electric field, as the polymer gel 1 which carries 
out a stimulus response, CT complex (electron donor acceptor complex) of 
cationic polymer gel and an electronic receptiveness compound is preferred. 
The bridge construction thing of amino substitution (meta) acrylamide, such as 



dimethylaminopropyl(meta) acrylamide, The bridge construction thing of acrylic 
acid (meta) amino substitution all<yl ester, such as dimethylaminoethyl (meta) 
acrylate, diethylaminoethyl (meta) acrylate, and dimethylaminopropylacrylate, 
The bridge construction thing of polystyrene, the bridge construction thing of 
polyvinyl pyridine, the bridge construction thing of a polyvinyl carbazole. The 
bridge construction thing of poly dimethylamino styrene, etc. are mentioned, and 
especially Dimethylaminoethyl (meta) acrylate, Dialkylamino alkyi (meta) 
acrylate system polymers, such as diethylaminoethyl (meta) acrylate, 
dimethylaminopropyl (meta) acrylate, and diethylamino propyl (meta) acrylate, 
are prefen-ed. These can be used combining electronic receptiveness 
compounds, such as benzoquinone, 7,7,8,8-tetracyanoquinodimethane (TCNQ), 
tetracyanoethylene, chloranil, trinitrobenzene, a maleic anhydride, and iodine. 
[0038]As the polymer gel 1 which cames out a stimulus response by grant of 
light, doria - the bridge construction thing of the hydrophilic high molecular 
compound which has a basis which cames out ionic dissociation by lights, such 
as a reel methane derivative and a spirobenzopyran derivative, is preferred - as 
the example - vinyl substitution - doria - the bridge construction thing of the 
copolymer of a reel methane leuco derivative and acrylamide (meta-), etc. are 



mentioned. 

[0039]As the polymer gel 1 which cames out a stimulus response by grant of 
heat, the bridging body of polymers with LCST (lower limit critical eutectic 
temperature) or UCST (maximum critical eutectic temperature) (written addition), 
the IPN (mutual invasion network structure) object of the polymer gel of two 
ingredients which carries out a hydrogen bond mutually, etc. are prefen-ed. 
Contracting the bridging body of polymers with LCST in an elevated temperature, 
the bridging body and IPN object of polymers with UCST have the characteristic 
of swelling at an elevated temperature conversely. 
[0040]As a concrete example of a compound of the bridging body of polymers 
with LCST, it is poly N-isopropylacrylamide etc. The bridging body, N-alkylation 
(meta) acrylamide, the acrylic acid (meta), and its salt of [N-alkylation (meta) 
acrylamide]. Or (meta) the bridging body of the copolymers, acrylamide or 
(meta) acrylic acid alkyi ester, of two or more ingredients. The bridging body of 
alkylation cellulosics, such as a bridge construction thing of polyvinyl methyl 
ether, methyl cellulose, ethyl cellulose, and hydroxypropylcellulose, etc. are 
mentioned. Also in these, especially poly N-isopropyl(meta) acrylamide is 
preferred. 



[0041 ]As a concrete example of a compound of the bridging body of polymers 
with UCST, the bridging body etc. of the zwitter-ion polymers which have both 
the ingredients of an anion and a cation are mentioned to intramoleculars, such 
as poly [3-dimethyl (methacryloiloxy-ethyl) ammonium propanesulfonate]. 
[0042]As a concrete example of a compound of the IPN object of the polymer gel 
of two ingredients which carries out a hydrogen bond mutually on the other hand, 
The IPN object which consists of a bridging body of poly(meta) acrylamide, and 
a bridging body of poly(meta) acrylic acid, and its partial neutralization object 
(that [ chloridation / the acrylic acid unit / that / selectively ]), The IPN object 
which consists of the bridging body of a copolymer and the bridging body of 
poly(meta) acrylic acid which use poly(meta) acrylamide as the main ingredients, 
its partial neutralization object, etc. are mentioned. It is Pori more preferably. [An 
IPN object, its partial neutralization object, etc. of the bridging body of 
N-alkylation alkylamide, the bridging body of poly(meta) acrylamide, and the 
bridging body of poly(meta) acrylic acid are mentioned. 
[0043]ln this invention, although the amount of volume changes in particular of 
the stimulus response nature polymer gel 1 is not limited, it is so desirable that it 
is high, and especially ten or more things have [ five or more ] a preferred 



volume ratio at the time of swelling and contraction (at the time [ At the time of 
swelling ] of /contraction). In this invention, although the one-sided thing of the 
volume change of the stimulus response nature polymer gel 1 may also be 
reversible, when using for a light control element, a display device, etc., it is 
preferred that it is reversible. 

[0044]Although the gestalt in particular of the stimulus response nature polymer 
gel 1 is not limited in this invention, when the stimulus response characteristic is 
taken into consideration, it is preferred that it is especially a gestalt of particles. 
When using the stimulus response nature polymer gel 1 which is a gestalt of 
particles, there is no restriction in particular also about the shape of each 
polymer gel, but things, such as a sphere, an ellipsoid, a polyhedron, a porous 
body, fibrous, the shape of a star, a needle, and hollow shape, can be used. 
[0045]The volume mean particle diameter of the stimulus response nature 
polymer gel 1 used in this invention is [ the range of 0.5 micrometer - 1 mm and 
that they are the particles of the range of 1 micrometer - 500 micrometers 
especially ] prefen-ed at a swollen state. If volume mean particle diameter is set 
to less than 0.5 micrometer, the treatment will become difficult, when it becomes 
impossible to obtain the optical characteristic, and it becomes easy to cause 



condensation etc. and it uses it. On the other hand, if volume mean particle 
diameter exceeds 1 mm, problems, like in the developing state of a constituent 
to which speed of response becomes slow, granulation is conspicuous will arise. 
[0046]A way the particles of such polymer gels 1 particle-ize polymer gel with 
physical pulverizing method etc.. It can manufacture by the general particle-ized 
methods, such as the particle-ized polymerizing methods, such as a method of 
constmcting a bridge, after particle-izing the polymers before bridge construction 
with chemical pulverizing method etc., and obtaining a polymers gel particle or 
an emulsion polymerization method, a suspension polymerization method, and 
the distributed polymerizing method. It is also possible to manufacture a 
polymers gel particle by the method of constructing a bridge, after grinding and 
particle-izing the method of grinding after extmding the polymers before bridge 
constmction with nozzle mouth gold etc., fibrosing and constructing a bridge in 
this, or said textiles. 

[0047]When using the polymers gel composition of this invention for a display 
device, a recording element, or a light control element, it is preferred to add 
charges of modulated light material, such as paints, a color or light scattering 
material, to said polymer gel 1. The material absorbed and scattered about, i.e.. 



an infrared absorption pigment, infrared absorption or dispersion paints, an UV 
absorbing pigment, ultraviolet absorption, dispersion paints, etc. can apply lights 
other than visible light preferably as a charge of modulated light material which 
the stimulus response nature polymer gel in this invention is made to contain. 
[0048]As an addition of such a charge of modulated light material, it is preferred 
at the time of desiccation of polymer gel, or contraction to add the quantity which 
becomes saturation absorption concentration or more than saturation dispersion 
concentration. Here, more than saturation absorption (or dispersion) 
concentration shows the thing of the field from which the relation between the 
charge concentration of modulated light material in specific light path length's 
basis and a light absorption amount separates greatly from the relation of a 
primary straight line. Optical density or dispersion can be changed to the 
polymer gel 1 by swelling and contraction of the polymer gel 1 by adding the 
charge of modulated light material of such concentration. Generally it is more 
than 3 mass %, and as for the concentration of the charge of modulated light 
material which becomes saturation absorption concentration or more than 
saturation dispersion concentration, it is preferred to add the range of 5 mass % 
- 95 mass % to polymer gel, and it is the range of 5 mass % - 80 mass % more 



preferably. When when it comes to less than 3 mass % the effect which added 
the charge of modulated light material is not fully acquired but exceeds 95 
mass %, there is a possibility that the characteristic of polymer gel may fall. 
[0049]As a charge of modulated light material, various kinds of colors, and paints 
and light scattering material are mentioned, and inorganic system paints, organic 
system paints, a basic stain, acid dye, a disperse dye, reactive dye, etc. are 
preferred. Since the influence which it has on the stimulus response nature of 
the polymer gel by the addition is comparatively small, especially paints are 
preferred. 

[0050]The nigrosine series color black, for example and red as a suitable 
example with a general color, Azo dye which is color colors, such as green, blue, 
cyanogen, magenta, and yellow, Anthraquinone dye, an indigo system color, 
phthalocyanine dye, carbonium dye, A quinonimine dye, methine dye, quinoline 
dye, nitro dye, a benzoquinone color, a naphthoquinone color, a NAFUTARU 
imide color, and what in which a non color etc. are very mentioned is [ especially 
an optical absorption coefficient ] high are desirable. 
[0051]They are metallic oxides and color paints, such as titanium oxide which is 
various carbon black (channel black, furnace black, etc.), the titanium black, and 



the white pigment which are blacl^ pigments as an example of common paints. 
As color paints, for example, the yellow pigment of a benzidine system, a 
rhodaminic magenta pigment. Various color paints, such as an anthraquinone 
system, azo, an azo metal complex, a phthalocyanine system, a quinacridone 
series, a perylene system, an indigo system, an isoindolinone system, a 
quinacridone series, and an allyl amide system, can be mentioned also to the 
cyanogen paints of a phthalocyanine system, or others. 
[0052]As a more concrete example of paints, a zinc oxide, basic lead carbonate, 
basic lead sulfate. Lead sulfate, RITOBON, white mica, zinc sulfide, titanium 
oxide, oxidation AMMOCHIMON, Lead white, zirconium oxide, alumina, a 
micanite, micalex. Quartz, calcium carbonate, gypsum fibrosum, clay, silica, 
silicic acid, the silicon ground, talc. White pigments, such as inorganic oxides, 
such as basic magnesium carbonate, an alumina white, a gloss white, and a 
satin white. Zinc, Alumel, antimony, aluminum, an aluminum alloy, iridium. 
Indium, osmium, chromium, Chromel, cobalt, a zirconium. Stainless steel, gold, 
silver, nickel silver, copper, bronze, tin, tungsten, tungsten steel. Iron, lead, 
nickel, a nickel alloy, nickelin, platinum, a platinum rhodium alloy. Tantalum, 
duralumin, Nichrome, titanium, croup austenitic steel, A constantan, brass, a 



platiniridium, palladium, a palladium alloy, Metallic materials, such as 
molybdenum, molybdenum steel, manganese, a manganese alloy, rhodium, and 
rhodium gold, phenol resin and furan resin, xylene fonnaldehyde resins, a urea 
resin, melamine resin, aniline resin, alkyd resin, unsaturated polyester. An epoxy 
resin, polyethylene, polypropylene, polystyrene, the Polly p-xylylene. Polyvinyl 
acetate, an acrylic resin, methacrylic resin, polyvinyl chloride, A polyvinylidene 
chloride, a fluorine system plastic, polyacrylonitrile. Polyvinyl ether, polyvinyl 
ketone, polyether, polycarbonate. Thermoplastic polyester, polyamide, a diene 
system plastic, a polyurethane system plastic. The paints etc. which comprised 
polymer materials, such as polyphenylene, polyphenylene oxide, polysulfone, 
aromatic heterocycle polymer, silicone, a crude rubber system plastic, and a 
cellulose plastic, are mentioned. 

[0053]As a more concrete example of the yellow system paints which are color 
paints, the compound represented by a condensation azo compound, an 
isoindolinone compound, an anthraquinone compound, an azo metal complex, a 
methine compound, and the allyl amide compound is used. The C.I. pigment 
yellow 12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95, 109, 110, 111, 128, 129, and 
147 and 168 grades are suitably used more for details. 



[0054]As a more concrete example of magenta system paints, a condensation 
azo compound, a diketo pyrrolo pyn-oie compound, anthraquinone, a 
quinacridone compound, a base color rake compound, a naphthol compound, a 
benz imidazolone compound, a thioindigo compound, and a perylene compound 
are used. In especially details, the C.I. pigment red 2, 3, 5, 6, 7, and 23, 48; 2, 
48; 3, 48; 4, 57; 1, 81; 1, and 144, 146, 166, 169, 177, 184, 185, 202, 206, 220, 
221 and 254 are more preferred. 

[0055]As a more concrete example of cyanogen system paints, a 
copper-phthalocyanine compound and its derivative, an anthraquinone 
compound, a base color rake compound, etc. can be used. Concrete for 
example, as paints, the C.I. pigment blues 1, 7, 15, 15:1, and 15:2, 15; 3, 15:4, 
60 and 62, and 66 grades can use suitably especially. 
[0056]As particle diameter of the paints to be used, a thing (0.001 micrometer - 1 
micrometer) is prefen-ed at the volume mean particle diameter of primary 
particles, and what is 0.01 micrometer - 0.5 micrometer is preferred especially. 
This is for a possibility that a development characteristic and the light scattering 
characteristic may worsen to arise, if the outflow from polymer gel takes place 
easily in less than 0.001 micrometer and particle diameter exceeds 1 micrometer. 



[0057]As an example of the suitable inorganic material of light scattering 
material, a zinc oxide, basic lead carbonate, Basic lead sulfate, lead sulfate, 
RITOBON, white mica, zinc sulfide, titanium oxide. Oxidation AMMOCHIMON, 
lead white, zirconium oxide, alumina, a micanite, Micalex, quartz, calcium 
carbonate, gypsum fibrosum, clay, silica, silicic acid. The silicon ground, talc, 
basic magnesium cahsonate, an alumina white, a gloss white. Inorganic oxides, 
such as a satin white, zinc, Alumel and antimony, aluminum. An aluminum alloy, 
iridium, indium, osmium, chromium, Chromel, cobalt, a zirconium, stainless steel, 
gold, silver, nickel silver. Copper, bronze, tin, tungsten, tungsten steel, iron, lead, 
nickel, A nickel alloy, nickelin, platinum, a platinum rhodium alloy, tantalum, 
duralumin, Nichrome, titanium, croup austenitic steel, a constantan. Inorganic 
conductive materials, such as metallic materials, such as brass, a platiniridium, 
palladium, a palladium alloy, molybdenum, molybdenum steel, manganese, a 
manganese alloy, rhodium, and rhodium gold, and ITO (indium tin oxide), etc. 
are mentioned. 
[0058]As an example of the suitable organic materials of light scattering material, 
phenol resin, Furan resin, xylene formaldehyde resins, a urea resin, melamine 
resin. Aniline resin, alkyd resin, unsaturated polyester, an epoxy resin. 



Polyethylene, polypropylene, polystyrene, the Polly p-xylylene. Polyvinyl acetate, 
an acrylic resin, methacrylic resin, polyvinyl chloride, A polyvinylidene chloride, a 
fluorine system plastic, polyacrylonitrile. Polyvinyl ether, polyvinyl ketone, 
polyether, polycarbonate. Thermoplastic polyester, polyamide, a diene system 
plastic, a polyurethane system plastic. Polymer materials, such as 
polyphenylene, polyphenylene oxide, polysulfone, aromatic heterocycle polymer, 
silicone, a cmde mbber system plastic, a cellulose plastic, etc. and a mixed 
material (polymer blend) of these two or more kinds of polymer materials, are 
mentioned. 

[0059]lt is also preferred to use the charge of modulated light material of various 
kinds, such as a charge of modulated light material which has a basis with which 
the charge of modulated light material, polymer gel, an ionic bond which have 
the addition reaction nature group and polymerization nature group for canying 
out a covalent bond to polymer gel interact, which earned out chemical 
modification as these charges of modulated light material. 
[0060]As for the above-mentioned charge of modulated light material, it is 
preferred that it is what exists in polymer gel 1 (or swelling object with the fluid) 
inside, and does not move to the exterior of polymer gel by swelling and 



contraction, for this reason - being alil<e - it is prefen-ed to add the charge of 
modulated light material by said method of carrying out the covalent bond of the 
charge of modulated light material to polymer gel, as earned out, the method of 
carrying out an ionic bond, the method of holding physically inside the meshes of 
a net of polymer gel, etc. Especially when using paints as a charge of modulated 
light material, paints can be stably held by choosing the crosslinking density of 
polymer gel suitably and making meshes of a net smaller than the particle 
diameter of paints fonn. 

[0061 ]The polymer gel 1 containing such a charge of modulated light material 
can be manufactured by the method of constructing a bridge into the polymers 
before bridge constmction, after distributing uniformly and mixing the charge of 
modulated light material, and the method of adding the charge of modulated light 
material which has a charge of modulated light material, and a polymerization 
nature group to a polymer precursor monomer composition, and polymerizing in 
it at the time of a polymerization. As for the charge of modulated light material, 
distributing unifonnly in polymer gel is preferred, and it is desirable to make it 
distribute uniformly in a polymer gel manufacturing stage on the occasion of the 
distribution to polymer gel especially using dispersing agents, such as a 



surface-active agent and amphiphilic polymers, etc., using tine mechanical 
kneading method and the stirring method. The particles of the polymer gel 
containing the charge of modulated light material can be manufactured by the 
above mentioned particle-ized method and the same method. 
[0062](Fluid L) Containing in the polymers gel composition of this invention, the 
fluid L, as for, stimulus response nature polymer gel can cany out **** 
(absorption and discharge) is located in this inside of polymer gel, and/or this 
polymer gel exterior, and moves by **** operation of this polymer gel between 
the inside of this polymer gel, and the exteriors. 
[0063]As said fluid L, water, an electrolyte solution, alcohol, ketone, 
dimethylformamide, dimethylacetamide, dimethylsulfooxide, acetonitrile, the 
aromatic system organic solvent of propylene carbonate or others, aliphatic 
series system organic solvents, and those mixtures can be used. Into the fluid L, 
stabilizer aiming at the surface-active agent which **** to polymer gel or acid, 
alkali, a salt and dispersion stabilizer, antioxidizing, ultraviolet absorption, etc., 
an antimicrobial agent, an antiseptic, etc. may be added. Coloring matter, such 
as paints, a white pigment, and a color, can also be added variously. 
[0064]As for the mixture ratio of the polymer gel 1 and the fluid L in the polymers 



gel composition of this invention, it is preferred that it is the range of 1 / 2000 - 
1/1 (1/of polymer gel fluid L) in a mass ratio. When a mass ratio exceeds 1/2000, 
there is fear of the physical-properties fall by the mechanical strength of a 
constituent, etc., and when it becomes less than 1/1, there is a possibility that 
the volume change by a stimulus response may fall. 
[0065](Separation member) In the polymers gel composition of this invention, in 
the field containing said stimulus response nature polymer gel and said fluid, the 
wrap separation member 2 is used as a matrix, as shown in drawing 1 and 
drawing 2 . As a material (matrix material) of the separation member 2, Polyester 
system resin, polycarbonate system resin, polyvinyl chloride system resin, 
Polyvinylidene fluoride, its different-species copolymer, polytetrafluoroethylene. 
Polystyrene, the different-species copolymer and polymethylmethacrylate, and 
its different-species copolymer, resin compositions, such as heat of polyamide 
system resin, silicone series resin, fluororesin, polyacetal, polyimide, an epoxy 
resin, and acrylic and a vinyl system, ultraviolet rays, and electron beam 
hardening resin, and the Silang system ~ sol ~ a gel composition etc. ~ others ~ 
inorganic materials, such as ceramics and glass, are mentioned. Also in these, a 
polymer material (resin) is preferred. 



[0066]A bridge may be constructed over the matrix material of the separation 
member 2. The matrix material may contain stabilizer, such as various additive 
agents, for example, an antioxidant, an ultraviolet ray absorbent, and a 
thermostabilizer, a plasticizer, a bulking agent, colorant, etc. The high thing of a 
light transmittance state and transparency is especially preferred, and the 
separation member 2 can use it. The penetrable low thing of the fluid L 
contained in an inside of the material of a separation member is preferred. 
[0067]Although it is prefen-ed that it is one per the field as for the stimulus 
response nature polymer gel contained to the field isolated by the separation 
member 2, they may be contained in the range in which performance is not 
reduced. [ two or more ] 

[0068]The composition ratio of the matrix material which is the above-mentioned 
separation member 2, and a polymers gel composition has the preferred range 
of 1 / 50 - 50/1 [matrix material/(stimulus response nature polymer gel + fluid)] at 
the mass ratio. When this range is exceeded, there is a possibility that neither a 
desired optical property nor the physical intensity of material may be obtained. 
As for especially the size of the field (drops) which the stimulus response nature 
polymer gel in a mode and said fluid L of drawing 1 (a) constitute, it is preferred 



that it is the range of 1 micrometer - 2 mm 0.5 micrometer - 5 mm in volume 
mean particle diameter. 

[0069](Antiflashing member 3) In the polymers gel composition of this invention, 
although the material in particular of the antiflashing member 3 provided for 
antiflashing of said fluid is not limited, metal and the thin film of metallic 
compounds, glass, and the inorganic material and polymeric material like 
ceramics can be used for it, for example. Especially, as for the material of the 
antiflashing member 3, what has the high gas bamer property of the hydraulic 
fluid vapor which what has high gas bamer property can use it preferably, and is 
especially contained in an inside is prefen-ed. Since a polymers gel composition 
is used as an optical element in many cases, as for the antiflashing member 3, 
the high thing of transparency may be used preferably. 
[0070]Especially the polymeric material can give flexibility to the polymers gel 
composition of this invention, and since it can extend the use range, it can use it 
preferably as the antiflashing member 3. As a polymeric material suitable as the 
antiflashing member 3, a vinylidene chloride system copolymer, an 
ethylene-vinylalcohol copolymer, a polyamide system polymer, a polyvinyl 
alcohol system polymer, a polyacrylonitrile system polymer, a urethane system 



polymer, etc. are mentioned, for example, these polymeric materials - one sort 
- or two or more sorts can use It, mixing. When the antlflashing member 3 Is 
formed so that the polymer gel 1 , the fluid L, and the separation member 3 may 
be pinched as shown In drawing 1 , at least one antlflashing member 3 needs to 
have a light transmlttance state. Thereby, a polymers gel composition can be 
conveniently used as an optical element. 

[0071]ln using It as a polymer layer which laminates the thin film which consists 
of polymeric materials, and has the layer stmcture. According to desired bamer 
property (bamer property to the gas of a steam and an organic solvent, etc.), the 
polymer layer concerned. At least one polymeric material may be contained 
among said polymeric materials (preferably a vinylldene chloride system 
copolymer and an ethylene-vlnylalcohol copolymer), and two or more polymeric 
materials may be contained. The bamer property polymer layer may comprise 
two or more layers containing barrier property material. For example, the barrier 
property polymer coating layer for coating a barrier property polymer layer may 
comprise two or more layers containing the layer containing a vinylldene chloride 
system copolymer, and the layer containing an ethylene-vlnylalcohol copolymer, 
the content of a polymeric material which has the barrier property In a barrier 



property polymer layer - more than 50 mass % - desirable - 75 to 100 mass % 
- it is a 90 - 100 mass % grade still more preferably. 
[0072]A barrier property polymer layer Other polymer, for example, an 
ethylene-vinylacetate copolymer. Olefin system polymer, such as an 
ethylene-ethyl acrylate copolymer. Acrylic polymer, styrene system polymer, 
polyester, polyacetal. Polyvinyl acetate, polyvinyl chloride, a polyvinyl chloride 
acetate copolymer, polyamide, a urethane system polymer, an acrylonitrile 
series polymer, polycarbonate, chlorinated polyolefins, cellulose type polymer, 
etc. may be contained. The barrier property polymer layer may contain adhesive 
improvers, such as said additive agent, anti blocking agents, polyethyleneimine, 
and polyisocyanate, etc. if needed. 

[0073]ln the polymers gel composition shown in drawing 1 , the desirable 
thickness of the antiflashing member 3 is 0.1 micrometer - 3 mm, and it is 
especially preferred that they are 0.1 micrometer - 500 micrometers. If it 
becomes difficult to acquire the desired antiflashing effect if the antiflashing 
member 3 becomes thinner than 0.1 micrometer and it becomes thicker than 3 
mm, handling nature may worsen. 

[0074]The polymers gel composition which consists of barrier property, the 



polymer gel 1 and the fluid L, and the separation member 2 into the 
above-mentioned polymer layer (mainly) In order to improve adhesion with the 
separation member 2 Silane coupling material. Mixing (for example, the silicon 
compound which has at least one sort of functional groups chosen from a 
halogen atom, an epoxy group, an amino group, hydroxyl, the sulfhydryl group, 
the vinyl group, and the acrylyl group (meta) and an alkoxy group) can also be 
carried out preferably. 

[0075]When using a polymer layer as the antiflashing member 3, as shown in 
drawing 3 , the inorganic layer 5 other than the polymer layer 4 can also be 
fonned. Even if said polymer layer 4 is thin by fonning the inorganic layer 5, the 
antiflashing member 3 which has the outstanding antiflashing function can be 
formed. Here, drawing 3 is an expanded sectional view for explaining the 
structure of the polymers gel composition as a 3rd embodiment of an invention, 
(a) means that the inorganic layer is provided inside a polymer layer, and (b) 
means that the inorganic layer is established in the outside of a polymer layer. 
[0076]lt is preferred that it is an inorganic substance which can form a 
transparency thin film as an inorganic substance which constitutes the inorganic 
layers, and to such an inorganic substance. For example, beryllium, magnesium. 



calcium, strontium, Periodic table 2 group elements, such as barium; Titanium, a 
zirconium, a mthenium. Periodic table 12 group elements, such as periodic table 
transition element; zinc, such as hafnium and tantalum; Aluminum, Periodic 
table 14 group elements, such as periodic table 13 group-element; silicon, such 
as gallium, indium, and thallium, gennanium, and tin; simple substances, such 
as periodic table 16 group elements, such as selenium and a tellurium, the 
inorganic compound, for example, an oxide, containing these elements, a 
halogenide, carbide, a nitride, etc. are mentioned, these - one sort - or two or 
more sorts can be used. In a desirable inorganic substance, for example 
Periodic table 2 group-element; titanium, such as magnesium, calcium, and 
barium. Periodic table 14 group elements, such as periodic table 13 
group-element; silicon, such as periodic table 12 group-element; aluminum, 
such as periodic table transition element; zinc, such as a zirconium, tantalum, 
and a ruthenium, indium, and thallium, and tin; the simple substance of periodic 
table 16 group elements, such as selenium, or the oxide containing these is 
contained. It is preferred that the inorganic layer is especially fomied with the 
metal simple substances or these oxides of periodic table 13 group element or 
14 group elements. 



[0077]The oxides (for example, tin oxide, an aluminum oxide, indium oxide, 
these multiple oxides, silicon oxides, etc.) which contain said element also in 
said inorganic substance are excellent in transparency or barrier property. In 
particular, in addition to said characteristic, it can form a precise thin film, even if 
compatibility with the polymer which constitutes the antiflashing layer containing 
a silane coupling agent is high and mechanical force external acts, neither a 
crack nor a defect generates a silicon oxide to an inorganic layer, but also in an 
elevated temperature, continues at a long period of time, and can maintain high 
bamer property. Silicon monoxide and not only a silica dioxide but the silicon 
oxide expressed with empirical fonnula SiOx (the inside of a fonnula, 0< x<=2, 
preferably 0.8<=x<=1.5) is contained in a silicon oxide. 
[0078]the thickness of the inorganic layer 5 - usually - the range of 0.01-1 
micrometer - 0.02-0.5 micrometer can be preferably chosen from the range of 
about 0.03-0.15 micrometer still more preferably. Formation of a thin film with 
thickness homogeneous in less than 0.01 micrometer is difficult, and even if 
sufficient barrier property or mechanical strength are not obtained but it exceeds 
1 micrometer, barrier property has problems, such as spoiling not only not 
improving so much but transparency, and appearance, and is economically 



disadvantageous. 

[0079]ln order to improve the adhesion of the polymers gel composition (mainly 
separation member 2) and the antiflashing member 3 which consist of the 
polymer gel 1 , the fluid L, and the separation member 2, the exposed surface of 
the separation member 2, Or the thing of field ** in contact with said exposed 
surface of the antiflashing member 3 concerned for which a surface treatment is 
carried out to either at least can also be earned out preferably. As a surface 
treatment, silane coupling processing etc. are preferred. When minerals are 
included in the antiflashing member 3, the reactant silane coupling agent reacted 
to the high silane coupling agent and the separation member 2 of compatibility, 
etc. can use it for the separation member 2 preferably. The high silane coupling 
agent of compatibility according to the constmction material of the separation 
member 2 for example. An alkyi group, a halogen atom, an epoxy group, an 
amino group, hydroxyl. It can choose from a silane coupling agent with a 
sulfhydryl group, a vinyl group, an acrylyl group (meta), etc., and what has an 
epoxy group, a vinyl group, an acrylyl group (meta), etc. as a reactant silane 
coupling agent can use it preferably. 

[0080]Similarly, in order to raise the adhesion of the separation member 2 and 



the antiflashing member 3, it is also preferred to provide an adiiesive layer 
between the field and ** in contact with the exposed surface of the separation 
member 2 and said exposed surface of the antiflashing member 3 concerned. As 
a glue line, the adhesives etc. which are generally known can be used preferably. 
It is also preferred to use a polymer layer with heat-sealing nature. As for an 
adhesive layer, it is prefen-ed that it is a light transmittance state, and its high 
thing of transparency is still more preferred. 
[0081 ]lt is also preferred to establish stimulation means giving between the field 
and ** in contact with the exposed surface of the separation member 2 and said 
exposed surface of the antiflashing member 3 concerned. By establishing 
stimulation means giving, a stimulus can be actively given from the outside, the 
swollen state of the stimulus response nature polymer gel in the polymers gel 
composition of this invention can be controlled arbitrarily, and the optical 
property can be changed. Can also give an electric field and heat using a 
conductive inorganic film, and. If the coat of a conductive polymer, the polymers 
of ionic exchange nature, etc. is earned out, the ion concentration in the 
polymers gel composition of this invention can be changed by taking the ion in a 
conductive polymer or the polymers of ionic exchange nature in and out out of a 



fluid by energization. At this time, polypyrrole, polytliiophenes, poly aniline, 
polyphenylene vinylene, poly acenes, and polyacethylenes can use it preferably 
as a conductive polymer used. These stimulation means giving can also serve 
both as said inorganic film and polymer portion which are used as an antiflashing 
member. 

[0082]<Optical element> The optical element which used the polymers gel 
composition of this invention next is explained. The polymers gel composition of 
this invention remains as it is, and can be used as optical elements modulated 
light, for a display, etc. It can also be considered as an optical element by 
forming the constituent of this invention in layers on other substrates for 
improvement in intensity, endurance, or a function, or pinching this constituent in 
layers between the substrates of two sheets. It is also preferred to use as an 
optical element combining stimulation means giving, such as heat, light, 
electrical and electric equipment. The stimulus also with an artificial stimulus of a 
nature may be sufficient as the stimulus given to the optical element of this 
invention. When using a stimulus of natures, such as light and heat, it can use 
for a light control element, an optical shutter, a sensor, etc. On the other hand, in 
using an artificial stimulus, it becomes possible from the inside or the exterior of 



an element to apply also to the above-mentioned use and uses, such as a 
display device, a recording element, and an optical modulator, by providing a 
means to give heat, light, an electric field, etc. 
[0083]ln the example of composition of the above-mentioned optical element, 
the ranges especially of the range with preferred thickness of the layer which 
consists of a polymers gel composition or it are 2 micrometers - 3 mm 1 
micrometer - 5 mm. If smaller than 1 micrometer, modulated light performance 
will fall, and when it exceeds 3 mm, there is a possibility that a response 
characteristic etc. may fall. 

[0084]Although it can be fabricated and used for arbitrary forms, such as a 
globular shape and massive, the polymers gel composition of this invention can 
be fabricated to film state or tabular, and can also be used as an optical 
element. . In order to fabricate to film state, carry out the coat of the stimulus 
response nature polymer gel of the swollen state distributed in the charge of 
separation member formation material on the film base on ** thin film. Or it can 
be considered as a filmy film by solidifying the thing which the substrate of ** 
plurality is made to pinch and which was carried out like ** and fornied in layers. 
While it had made the substrate support, from a substrate, what was solidified 



exfoliates and can be used. 

[0085]Here, the antiflashing member 3 may elect what has an antiflashing 
function as the substrate itself to be used. After considering it as film state, the 
antiflashing member 3 may be fonned by canying out a coat filmy on it, and 
pasting up the antiflashing member 3 fabricated on the film is also carried out 
preferably. 

[0086]As mentioned above, it fabricates to film state, and since the end face 
serves as an open end when pasting other antiflashing films together etc. is 
performed, carrying out **** closure for sealing members of the portion is also 
carried out preferably. When not closing, an internal liquid may evaporate 
gradually from an open end, and the response of stimulus response nature 
polymer gel may worsen. The material same as a sealing member as the 
material used for the antiflashing member 3 can use it preferably. As a method of 
closing, the method of vapor-depositing the metal and metallic compounds 
which can7 out the coat of the resin of hardenability and are hardened with 
desiccation, light, heat, etc. and on which the end face is pasted up with heat 
sealing can be used. 

[0087]The optical element of film state may have light reflex nature in one of the 



fields of the surface and a rear face. Thus, it can also be used as a reflection 
type modulated light film etc. by making one field into light reflex nature. 
[0088]<The manufacturing method of a polymers gel composition>, next the 
manufacturing method of the polymers gel composition of this invention are 
explained. The polymers gel composition of this invention is producible by 
pasting up the antiflashing member material which described above the stimulus 
response nature polymer gel made according to the manufacturing method 
currently indicated by JP,1 1-228850, A, the field containing a fluid, and said field 
to the constituent which has a wrap separation member. As a means to paste up, 
various kinds of general adhesion means, such as a method of using various 
adhesives, and the method of heat sealing the circumference by lamination, can 
be used. 
[0089]lt is producible also by applying a liquid antiflashing material precursor 
and solidifying it to the constituent which has a wrap separation member for the 
field containing said stimulus response nature polymer gel and a fluid and said 
field. The coating method, for example, roll coating method, of the various 
common use as a coating method. The gravure coating method, the cast coating 
method, a spray coating method, a reverse coating method, a dip coating 



method, a braid coating method, etc. can be used, and it can be considered as 
an antiflashing member by hardening by desiccation or heat, light, etc. 
[0090]Where stimulus response nature polymer gel is swollen with the fluid 
which said gel ****, it mixes in the solution of the charge of separation member 
formation material. It is producible also by fabricating in the antiflashing member 
material which pinches or carried out desired shape with the antiflashing 
member material which carries out the coat of this on antiflashing member 
material, and making the charge of separation member formation material give 
and harden curing means, such as heat and light. When using particle-like 
stimulus response nature polymer gel at this time, it is preferred to make it 
distribute well liquid drop-like in the charge of separation member formation 
material using dispersing agents, such as a surface-active agent. 
[0091 ]The isolated stimulus response nature polymer gel 6 can cause the 
volume change by swelling (a) and contraction (b) by stimulus, and can change 
the pemieability of light, etc. by dispersion or diffraction so that the polymers gel 
composition of this invention may be illustrated to drawing 4 . Here, drawing 4 is 
an expanded sectional view for explaining operation of the polymers gel 
composition of this invention, (a) expresses the time of swelling of a stimulus 



response nature polymers gel particle, and (b) expresses the time of contraction 
of a stimulus response nature polymers gel particle. When stimulus response 
nature polymer gel is made to contain the modulated light material more than 
saturation absorption concentration or saturation absorption dispersion 
concentration, according to the volume change of polymer gel, the absorption of 
light or scattering efficiency can change, and optical density can be changed. At 
the time of swelling of stimulus response nature polymer gel, optical density 
specifically becomes high, and optical density becomes low at the time of 
contraction. Therefore, the polymers gel composition of this invention can be 
used as optical elements, such as a light control element and a display device. 
[0092]According to this invention, the function of the polymer gel concerned can 
be raised by absorbing and discharging a fluid by grant of a stimulus, and 
making the polymer gel 1 which carries out a volume change, and the field 
containing the fluid L hold to phase separation matrix fonn by the separation 
member 2. This is because the problem of big and rough-ization by the 
condensation which had become a problem by the conventional polymers gel 
particle being controlled, and speed of response and repeated stability falling 
can be prevented, when it is isolated as a minute field and the mixture of 



polymer gel and a fluid exists independently. It can be used as a material of the 
self-hold nature of a solid state by isolating and holding the mixture of polymer 
gel and a fluid into solid matrices, such as a polymer material and glass, without 
barring the stimulus response function of polymer gel. by forming the antiflashing 
member 3, the impaired responsiveness of the stimulus response nature 
polymer gel by evaporation of the internal liquid L can be prevented, an optical 
element with high endurance can be produced, and the use range can be boiled 
markedly and can be extended. 

[0093]As mentioned above, although the desirable embodiment of this invention 
was described, the various modification and change of the gist at within the limits 
are possible for this invention. 

[0094] 

[Example]Hereafter, an example is given and this invention is explained more 
concretely. However, this invention is not limited to the following examples. 
[0095][The comparative example 1, Example 1] The polymers gel composition 
(example 1) of this invention and the polymers gel composition (comparative 
example 1) of the comparative example were manufactured. Hereafter, the 
manufacturing method is explained for every process. The manufactured 



polymers gel composition (Example 1 and the comparative example 1) was used 
as an optical element, and the optical perfonnance was measured. 
[0096](Manufacture of a polymers gel particle) The particles of the stimulus 
response nature polymer gel by heat were manufactured by opposite phase 
suspension polymerization, as shown below. 10 g of N-isopropylacrylamide 
(NIPAM) was used as a main monomer, the methylenebis acrylamide 0.05g was 
used as a cross linking agent, the distilled water 20g and 0.1 g of ammonium 
persulfate (APS) were added to this, stirring mixing was carried out, and the 
solution A was prepared. The solution A which prepared previously the solution 
which dissolved 2.0 g of sorbitol system surface-active agents (Sol Genn 50: 
made by Dai-lchi Kogyo Seiyaku Co., Ltd.) in 200 ml of cyclohexane to this in 
addition to the reaction vessel by which the nitrogen purge was carried out is 
added, and high speed stirring was earned out and it was made to emulsify using 
revolving agitating blades. It polymerized by adding the 50% solution of 
tetramethylethylenediamine (TMEDA) to this after emulsification, having 
adjusted the temperature of the system of reaction at 20 **, and stirring it further. 
The generated polymers gel particles were collected after the polymerization, 
and pure water washed. 



[0097]The volume mean particle diameter at the time of swelling of the obtained 
polymers gel particle (stimulus response nature polymer gel) was about 60 
micrometers. This polymers gel particle had the character contracted with 
heating, and had a phase transition point at about 32 **. Therefore, it contracts at 
a temperature higher than a phase transition point, and this polymers gel particle 
swells at a low temperature. This change is reversible and the volume of 
particles changes with swelling and contraction 12 or more times. According to 
the swollen state, although the polymers gel particle was transparent, by the 
contracted state, it had the character which becomes cloudy. 
[0098](Manufacture of a polymers gel composition) The polymers gel 
composition was manufactured by the following method using the polymers gel 
particle produced by making it above. 

(1) Ultraviolet curing resin containing the maintenance polymerization initiator of 
the polymers gel particle by a separation member (Nippon Kayaku [ Co., Ltd. ] 
make: as a dispersing agent to KAYARAD FAD-515.) SEIMI CHEMICAL make : 
What swelled [ as opposed to / 30g / what did 10 mass % mixing of Surflon 
S382 ] 20 g of water dispersions (solids concentration 3 mass [ of gel ] %) of said 
polymers gel particle in 20 ** is added. The mixed solution B which distributed 



the swelling particles of polymer gel was prepared using the wave rotor. This 
stirring distribution was perfomned at 20 ** which is the temperature which 
polymer gel does not contract. 

[0099]On a slide glass, use a bar coating machine and the coat of the obtained 
mixed solution B is earned out to a thickness of 200 micrometers, It was made to 
harden by irradiating with ultraviolet rays (a high-pressure mercury-vapor lamp, 
120 W/cm, irradiation range of 20 cm) for 30 seconds with a black light, and the 
constituent (comparative example 1) containing stimulus response nature 
polymer gel was created. When the obtained polymers gel composition was 
observed by microscope observation, inside membranous, it has checked that 
the swelling particles of polymer gel isolation and existed in the shape of phase 
separation dispersedly. 
[0100](2) The coat of the acrylate system adhesives was carried out to the 
surface of the constituent (comparative example 1) containing the formation 
profitable **** stimulus response nature polymer gel of an antiflashing member. 
The polyethylenenaphthalate film (75 micrometers in thickness) was pasted 
together, and it was considered as the polymers gel composition (example 1) of 
this invention. 



[0101](Functional evaluation) Although the optical element which consists of a 
polymers gel composition (the comparative example 1 and Example 1) which 
was carried out in this way and produced was in the translucent state in 20 **, it 
was in the opaque state which became cloudy when this was heated at 40 **. 
Again, when it cooled at 20 **, it returned to the early translucent state, and it 
turned out that it changes reversibly. When these change was observed under 
the microscope, the polymer gel in a film has swollen and contracted by the 
temperature change, and it turned out in the contracted state (40 **) that light is 
scattered. Thus, stimuli-responsive gel is translucent at the time of swelling, and 
has created the polymers gel composition which becomes cloudy at the time of 
contraction. 

[0102]Therefore, although a polymers gel composition is very easy composition, 
it has a function as optical elements, such as a temperature sensor and a light 
control element. However, among the air, if the polymers gel composition of the 
comparative example 1 in which the antiflashing member 3 is not formed is 
allowed to stand at the room temperature, in 6 hours, nebula will become strong 
and it will become difficult to answer temperature. On the other hand, also after 
neglecting the polymers gel composition of Example 1 on the 1st, it answered to 



temperature satisfactorily. Although it was observed that the fluid of the place 
which carried out microscope observation of the polymers gel composition of the 
comparative example 1, and the inside evaporated, and stimulus response 
nature polymer gel has contracted, the fluid was held in the polymers gel 
composition of Example 1. As a result, it was shown by by providing an 
antiflashing member that the endurance of the polymers gel composition of this 
invention is improving. 

[0103][Examples 2-9, the comparative example 2] The polymers gel composition 
(examples 2-9) of this invention and the polymers gel composition (comparative 
example 2) of the comparative example were manufactured. Hereafter, the 
manufacturing method is explained for every process. The manufactured 
polymers gel composition (Examples 2-9 and comparative example 2) was used 
as an optical element, and the optical perfonnance was measured. 
[0104](Production of the stimulus response nature polymers gel particle 
containing a color material) As stimulus response nature polymer gel, the 
particles of the themio-sensitive (elevated-temperature contraction type) 
polymer gel containing a color material were manufactured by the following 
processes. N-isopropylacrylamide : 3.58 g, methylenebis acrylamide:0.0072g. 



Microencapsulation carbon-blacl< dispersion liquid (the product made from the 
Dainippon Ink chemicals, MC black 082-14.3% of pigment-content [ E and ] 
content): Dissolved oxygen was removed through nitrogen for 15 minutes in a 
19.16-g solution. Solution which contains APS:29.9mg to this solution: Added 
and stirred 0.50 g, it was made to dissolve unifonnly, and the pigment dispersion 
liquid of NIPAM was prepared. 

[0105]The cyclohexane solution:1.2 I. of Sol Genn 50:6.00g was put into the 2-1. 
separable flask which attached the stirring wings of the three-sheet shuttlecock 
of the diameter of 75 mm, the pigment dispersion liquid of NIPAM prepared 
further previously was added to it, nitrogen was poured to it, and the nitrogen 
purge of the whole inside of a flask was carried out to it. This whole flask was 
kept at 25 ** using the water bath, stirring wings were rotated for 15 minutes at 
800 rpm, and the aqueous phase was suspended and distributed in cyclohexane. 
The number of rotations of stirring wings was 250 rpm, add TMEDA:0.8ml 
cyclohexane solution:3.2ml and the reaction was made to start to these 
dispersion liquid, and it polymerized at 250 rpm for 2 hours, keeping at 25 **. 
[0106]Thus, the thermo-sensitive polymers gel particle containing a color 
material was produced. The volume mean particle diameter in the room 



temperature (25 **, swollen state) of the obtained themio-sensitive polymers gel 
particle was 30 micrometers. This thermo-sensitive polymers gel particle had 
phase transition temperature at about 34 **. That is, it contracts at a temperature 
higher than a phase transition point, and this polymers gel particle swells at a 
low temperature. It was about 15 times the amount of volume changes of this. 
[0107](Preparation of dispersion liquid) As opposed to the solution 20g which did 
the 10 mass % dissolution of a fluorochemical surfactant (SEIMI CHEMICAL 
Surflon S-383) at the ultraviolet curing agent (Nippon Kayaku KAYARAD 
FAD-515) of the fluorine system. Gel dispersion liquid were distributed in 
ultraviolet curing resin using the wave rotor [ water dispersions / (solids 
concentration 3 mass / of gel / %) / 20 g of / of the thenno-sensitive polymers gel 
particle (poly N-isopropylacrylamide gel) compounded previously / ** / 20 ] 
(dispersion liquid A). Dispersion time was 2 hours. 
[0108](Production of a polymers gel composition) The obtained dispersion liquid 
A are pinched using the various antiflashing member materials (50x50 mm) 
shown in Table 1 using polystyrene beads with a particle diameter of 200 
micrometers as a spacer. With the black light, it irradiated with ultraviolet rays (a 
high-pressure mercury-vapor lamp, 120 W/cm, in-adiation range of 20 cm) for 30 



seconds, the ultraviolet curing agent portion was stiffened, and the polymers gel 
composition (examples 3, 4, 7, and 9) was obtained. On the other hand, the 
antiflashing member was exfoliated from the constituent containing the stiffened 
stimulus response nature polymer gel, and the polymers gel composition 
(comparative example 2) in which the antiflashing member is not provided was 
obtained. 

[0109]The coat of the ultraviolet curing resin (Nippon Kayaku KAYARAD R381-I) 
was carried out for the end face of the obtained constituent if needed, and it 
closed by performing UV in-adiation. Thus, the polymers gel composition 
(examples 2, 5, 6, and 8) was created. When the obtained polymers gel 
composition was observed by microscope observation, inside membranous, it 
has checked that the swelling particles of polymer gel isolation and existed in the 
shape of phase separation dispersedly. 

[01 10]Although the optical element which consists of a polymers gel composition 
(examples 2-9) of this invention was in the state colored in 20 ** almost black, 
when this was heated at 40 **, it became translucent. Again, when it cooled at 20 
**, it returned to the early coloration state, and it turned out that it changes 
reversibly. 



[0111](Functional evaluation) Evaluation about antiflashing perfonnance was 
performed about each polymers gel composition (Examples 2-9 and 
comparative example 2). Evaluation was performed by measuring the response 
to temperature, after canying out fixed time neglect into the atmosphere of the 
temperature of 25 **, and 50% of humidity. The polymers gel composition 
(comparative example 2) in which the antiflashing part is not provided had 
stopped, as for gel, already showing a response to temperature in one day. On 
the other hand, as shown in Table 1, the polymers gel composition (examples 
2-10) which provided the antiflashing part has all answered to temperature also 
in one day. 

It has become clear that the antiflashing part is working effectively. 
The polymers gel composition (examples 2, 5, 6, 8, and 9) which earned out the 
surface treatment or closed the circumference by the silane coupling agent 
showed the good response also in one week. The polymers gel composition 
(examples 3, 4, and 7) which is not closing the circumference also showed the 
response also in one week. 

[0112]What this did not make a surface treatment or closure is because an 
antiflashing layer peels from a resin layer and has stopped an adhesive property 



with resin being bad and playing a role of an antiflashing member. By raising the 
adhesion of a polymer layer and an antiflashing part shows that the endurance 
of this constituent and a film can be raised further by perfonning a surface 
treatment to an antiflashing part, or closing the circumference to it by this result. 
It dries from the end face gradually and had stopped answering in one month in 
what is not closing the circumference (examples 3, 4, 7, and 9). According to this 
result, by closing the end face and intercepting air and direct contact shows that 
the endurance of this film can be raised by leaps and bounds. 
[0113] 
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[0114][Example 10] The polymers gel composition (example 10) of this invention 
was manufactured. Hereafter, the manufacturing method is explained for every 



process. Optical performance was measured, after fabricating tine manufactured 
polymers gel composition (example 10) to film state and considering it as the 
optical element. 
[0115](Manufacture of the constituent containing a polymers gel particle) The 
constituent (example 10) containing a polymers gel particle was produced by the 
following method using ultraviolet curing resin. As opposed to 30 g of ultraviolet 
curing resin (Nippon Kayaku [ Co., Ltd. ] make: KAYARAD FAD-515) containing 
a polymerization initiator, 25 g of water dispersions (solids concentration 3 mass 
[ of gel ] %) of the thermo-sensitive polymers gel particle same with having 
produced in Example 2 were added, and the mixed solution C which distributed 
the swelling particles of polymer gel for what was swollen in 20 ** using revolving 
agitating equipment was prepared. This stimng distribution was performed at 20 
** which is the temperature which polymer gel does not contract. 
[0116]Used the bar coating machine on slide glass, carried out the coat of the 
obtained mixed solution C to a thickness of 200 micrometers, it was made to 
harden by irradiating with ultraviolet rays (a high-pressure mercury-vapor lamp, 
120 W/cm, irradiation range of 20 cm) for 30 seconds with a black light, and the 
polymers gel composition (example 10) was created. When the obtained 



polymers gel composition (example 10) was observed by microscope 
observation, inside membranous, it has checked that the swelling particles of 
polymer gel isolation and existed in the shape of phase separation dispersedly. 
[0117](Production of a film state optical element which provided the antiflashing 
part by spreading) 

(1) As opposed to preparation vinylidene chloride system copolymer (Asahi 
Chemical Industry [ Co., Ltd. ] make trade name: saran resin F216) 100 mass 
part of coating liquid, Gamma-glycidoxypropyltrimetoxysilane (namely, 
3-glycidyloxypropyl trimethoxysilane) (Toshiba Silicone make and trade 
name:TSL8350) 1.0 mass part is added. It dissolved in the mixed solvent of 
toluene/tetrahydrofuran =1/2 (mass ratio), and the coating liquid D for the 
ban-ier property polymer layers of polymer concentration 15 mass % was 
prepared. Said vinylidene chloride system copolymer is a copolymer which 
polymerized as comonomer at least one sort which used more than vinylidene 
chloride monomer 85 mol % as the main ingredients, and was chosen from 
acrylic acid, methyl methacrylate, and meta-acrylonitrile. 
[0118](2) Said constituent (example 10) is received in the application process 
aforementioned coating liquid D of an antiflashing part. It applied so that it might 



be set to 5 micrometers in thickness after desiccation using a bar coating 
machine, and it dried for 1 minute in 80 ** oven, the antiflashing part was fonned, 
and the film state optical element which performs the still more nearly same 
processing also as an opposite side, and consists of a polymers gel composition 
(example 10) was obtained. 

[0119](Functional evaluation) The film state optical element produced by doing 
in this way is assuming a black color at 20 **. 
It became translucent when heated at 40 **. 
Also after leaving this response for three days, it did not change at all. There was 
a response also in one week, without changing, and even if it was one month 
aftenward, the early response was maintained mostly. 
[0120][Example 11] The polymers gel composition (example 11) was 
manufactured by the same method as the polymers gel composition (example 
10) which the coating process shown below was added, and also was mentioned 
above. Optical performance was measured, after fabricating the manufactured 
polymers gel composition (example 11) to film state and considering it as the 
optical element. 
[0121](Coating by ultraviolet curing resin) The bar coating machine was used for 



the surface of one of the two of the polymers gel composition (example 10) 
produced like the manufacturing method indicated in the Example 10, and the 
coat of the ultraviolet curing resin (Nippon Kayaku KAYARAD MGS-51) was 
carried out so that it might be set to 150 micrometers in thickness. It in-adiated 
with ultraviolet rays (a high-pressure mercury-vapor lamp, 120 W/cm, irradiation 
range of 20 cm) for 30 seconds, the resin part was stiffened, and the antiflashing 
part was fonned. The antiflashing part was fonned by performing the same 
operation also as an opposite side. This obtained the film state optical element 
which consists of a polymers gel composition (example 11). 
[0122](Functional evaluation) The film state optical element produced by doing 
in this way is assuming a black color at 20 **. 
It became translucent when heated at 40 **. 
Also after leaving this response for one day, it did not change at all. As for the 
response, the early characteristic was mostly maintained also in one week. 
[0123][Example 12] The polymers gel composition (example 12) of this invention 
was manufactured. Hereafter, the manufacturing method is explained for every 
process. The manufactured polymers gel composition (example 12) was 
fabricated to film state, and optical perfomiance was measured, after providing 



the light reflection layer in either the surface of a film, or a rear face and 
considering it as the optical element further. 
[0124](Manufacture of the constituent containing a polymers gel particle) The 
constituent (example 12) containing a polymers gel particle was produced by the 
following method using UV curing resin. As opposed to 30 g of ultraviolet curing 
resin (Nippon Kayaku [ Co., Ltd. ] make: KAYARAD FAD-515) containing a 
polymerization initiator, 20 g of water dispersions (solids concentration 3 mass 
[ of gel ] %) of the thenno-sensitive polymers gel particle same with having 
produced in Example 2 were added, and the mixed solution E which distributed 
the swelling particles of polymer gel for what was swollen in 20 ** using revolving 
agitating equipment was prepared. This stimng distribution was performed at 20 
** which is the temperature which polymer gel does not contract. 
[0125]The prepared dispersion liquid E were applied on the white acrylic board, 
and were pinched with slide glass, using 200-micrometer polystyrene beads as a 
spacer. With the black light, it in-adiated with ultraviolet rays (a high-pressure 
mercury-vapor lamp, 120W /, the irradiation range cm of 20 cm) for 30 seconds, 
and the ultraviolet curing agent portion was stiffened. The coat of the end face of 
the obtained constituent was carried out with ultraviolet curing resin (Nippon 



Kayaku KAYARAD R381-I), and the circumference was closed by perfonning 
UV irradiation. Thus, one field obtained the film state optical element which is 
light reflex nature. 

[0126]although the film state optical element which consists of a polymers gel 
composition (example 12) was in the state colored in 20 ** almost black, when 
this is heated at 40 **, it is a color of a light reflection layer - it became white. 
Again, when it cooled at 20 **, it returned to the early coloration state, and it 
turned out that it changes reversibly. Also after this response passed for one 
month, the same **** as immediately after production was maintained. 
[0127][Example 13] After giving stimulation means giving to the polymers gel 
composition of this invention and considering it as the optical element, the 
optical perfonnance was measured. 

[0128](Grant of stimulation means giving, and manufacture of an optical 
element) At the room temperature, the dispersion liquid A produced in Example 
2 were pinched via 200-micrometer polystyrene beads between ITO vacuum 
evaporation glass (Matsunami glass, 50x50x0.9 mm) and slide glass (40x50x0.9 
mm). This was in-adiated with ultraviolet rays (a high-pressure mercury-vapor 
lamp, 120 W/cm, in-adiation range of 20 cm) for 30 seconds, the resin part was 



stiffened, the coat of the end face was further earned out with ultraviolet curing 
resin (Nippon Kayaku KAYARAD R381-I), and the circumference was closed by 
performing UV irradiation. Thus, the optical element as shown in drawing 5 w ith 
stimulation means giving (ITO vacuum evaporation film conductive layer) was 
produced. Here, drawing 5 is an expanded sectional view showing the structure 
of the optical element which consists of a polymers gel composition of this 
invention. 

[0129](Functional evaluation) The voltage of 15V was impressed to the ITO 
vacuum evaporation plane direction to said optical element using the ITO 
conductive layer. It generated heat and changed with the Joule heat by the 
current which flowed into the ITO vacuum evaporation film translucent (white) 
about 15 seconds afterward. It was heated by about 40 ** when the skin 
temperature of the glass at this time was measured. Also after one month had 
passed, the characteristic of this optical element was maintained mostly. Thus, 
the optical element to which an optical property can be changed by grant of an 
active stimulus has been produced by using an ITO vacuum evaporation film as 
stimulation means giving. 

[0130] 



[Effect of the Invention] According to this invention, the polymers gel composition 
which was more excellent in endurance can be obtained by making stimulus 
response nature polymer gel and the field which contains in it the fluid absorbed 
and emitted hold to phase separation by a separation member, and providing an 
antiflashing part further. The polymers gel composition of this invention remains 
as it is, or can be used as an optical element by providing between the 
substrates on a substrate. 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an expanded sectional view for explaining the structure of the 
polymers gel composition as a 1st embodiment of this invention. 
[Drawing 2] lt is an expanded sectional view for explaining the structure of the 
polymers gel composition as a 2nd embodiment of this invention. 
[Drawing 3] lt is an expanded sectional view for explaining the structure of the 
polymers gel composition as a 3rd embodiment of an invention, and (a) means 
that the minerals thin film is provided inside a polymer layer, and (b) means that 
the minerals thin film is provided in the outside of a polymer layer. 
[Drawing 4] lt is an expanded sectional view for explaining operation of the 
polymers gel composition of this invention, and (a) expresses the time of 



swelling of a stimulus response nature polymers gel particle, and (b) expresses 
the time of contraction of a stimulus response nature polymers gel particle. 
[Drawing 5]lt is an expanded sectional view showing the stmcture of the optical 
element which consists of a polymers gel composition of this invention. 
[Description of Notations] 

1 The mixture of stimulus response nature polymer gel and a fluid 

2 Separation member 

3 Antiflashing member 

4 Polymer layer (antiflashing member) 

5 Inorganic layer (antiflashing member) 

6 Stimulus response nature polymer gel of a swollen state 
Stimulus response nature polymer gel of 6' contracted state 

7 The interface of a fluid and a separation member 

8 Fluid 

9 Slide glass 

10 ITO vacuum evaporation glass 

1 1 Sealing member 
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fsx^ imm^ 1 - 1 4 9 9 2 mmi- 9 

5 1 7 #li¥5- 1 7 3 19 O^l^m 

JHc D ft < Sti^^feS^ 2^©f?g^*^fe^ 
/co 40 
[0 0 0 7] Cti?)©Pp!S^35[#-r«/ci6t^. #r?i¥ 1 

1 - 2 2 8 8 5 O^il^lgtcfcl^T. fiJltiS^tt^^^^y 
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[0 0 0 8] 

[0 0 0 9] 

[iiM^ft??*t- s fc ±f H a s^^ifiSc t s k ^ 

«^IS^LT. *l§0M?.a. IM^i^^OMH. «cO 
L/co 

[0010] < 1 > f iM©M^(c i; D Ift^M • 5i[ 
b^M?tiSft^7>?mMtl-efeoT. Hfc. ^^^^ 

[0 0 1 1] <2> w^Wii^fmmmmm 

[0012] < 3 > tfi!Hl%P5ihgP#*^>f U ^~Mt' 
hf&^z. tmmtt^< 1 >X^i:< 2 >ii:iBf(®^^^ 

[0 0 1 3] < 4 > MfHM%R5±^MA^teSMlilS 

2 > lctM(DWA^YjVmm^o 

[0014] < 5 > mtimmwtmt^ 

c t^mtt^< 1 >X^i< 2 >tciHic 

[0 0 1 5] <6> mif-V^~7^)\yh(DMMXli 

[0 0 1 6] <7> mmmmmms xits m 

ts< 1 >~< 6 >ov^-rti*^ 1 tcfHSOi^^?y;Hfi 
[0 0 1 7] <8> MfHPSii^#08ffiffit^ MfH^ 

^mmcz.tmmtt^<i>-<6>(D\^'ftit)'i 
[0 0 18] <9> miMmnmmHiMt. mihh 



(4) 
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^^m^mmc c tmrdtt^< i >~< s xDi^^t 

[0 0 19] <10> < 1 >~<9>CDV^-fn*M f^: 

[0 0 2 0] < 1 1 > y^)iL.mM^^tirc< 1 > 
[0 0 2 1] < 1 2> MfH7^';^A^^^cfi!cJ^^tl/c7^ 

m^(DE%iip-umif'mmmt^ctm lo 

[0 0 2 2] < 1 3> mBy^ji^i^m^f^mntcjft 
mi'mmmi±^tirh^^L.tmmtt^<i i 

>xit< 1 2>icmm(nmmi'. 
[0 0 2 3] < 1 4 > mimum^ ^ 0 mi^^mu • 

m^^-'ytimbft'^mmimo^Miwi^'i^^m-^^ 20 

[0 0 2 4] < 1 5 > mw^m^ J; D mit^m^ ■ 
mm^m^^^rnxnt. mmmmmmmn 

mm^xnt. mMmitmmmmitu 30 

mitmmxn t. ^^tsctmrntt^m^- 

[0 0 2 5] <16> < l>~<9>®V^-ftl*MfC 

mm^±mi^MJi^tmmimimmt^xn 40 

t . ^^is c t mm tt^ wA^Ymmmm:fi 

mimtxmmf^ti^. mmmmm^^-^rmm 
mmm^m X 0 ic^ 'T^wmmmt^xmTf. l 

[0 0 2 6] 

mm(D-mmmmmt^o 50 
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[0 0 2 7] <^^W;^IMt^>*l§0J5^D^5>?y;^ 

mwA^^^mimm 5 mi H«ft t . mm t mm 
ts (H*) J hit. wA^fjv. mmm^ikm 

[0 0 2 8] HI it^wm'^ 1 (j^mmmt lt®^ 

So ) (J:Pil;W2(c:i';3r®t3Sc^(<:j;t9{m?ti 
So t/c. H Uc^j^-Tidfc:. |lli£t)rt;il5to?tf4;i.(0;^'S 

;b 1 Rtf Pl^gPtf 2 ^R^^jAt? ^ fi:l|gP5ihgp# a 

i^PSihSWaa. ii^^7>?yvni 

[0 0 2 9] mi iLmW, 1 OUffiMlfcfeV^Tti. ^ 

t^-^-^^o CC-c\ 0 2a*%0j5cD|l2®||lMI^ 

^mm m^. mmmMz) m\m c^mtm 

[0 0 3 0] mmis.n'm'A^fji 1 ) ^mB^fsi^^ 
rmt^ c tti'^r^tmmj^^m-M^^f^v 1 it. p 

mit. xm. m. mMi^L<itmmmm. mm 

■w tst©TfeSo ^mni^i5\^r. 

®-r-fe^r*)j;v\ fib. MJSmi^^?y;H 

[0 0 3 1] p nmtizx-Drmmj^^^t^wA^yji^ 



(5) 
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I thru. mnmm'A^f)im^L<. ^mit 

(^^) r^Ub-h. 7^U;H7 

r^U;^7^ Kr;^^;^x;V.tyti: (^^) 7^ 
V^7^¥. tKP^>/x^;ly (^^) 7^UP-h. 

7^VJim7}l^JlX.XTJir£Et<D^M^i^ 20 

^) 7^U;^7 5 F^0^li1%^^®titt^. v'^^^;b7 
^/7°Di^;^ (^^) 7^'J;b75Fh (^^) 7^U 
m (^^) 7^U;b75F. HFP^^v'X^/P (7^ 
^)7^iJP-F. (^^) 7^U;V^7;V4^;Vxxr 

>>^^9^;V7^/7°Ptf;V 7^U;b75 F^^l^U 
e-;V7;V3-;P^©^I^#:cO»^^^cD 4 fW^^ 
IS. ije-;V7;V3-;Ui:.f ij (t^^) 7^'J;V^i: 
©II^ftcD^litl^^cDjtS. ;^7;V>f4^>^7;V4^;V-fe;VP 30 

-xmmm^. f^v (^^) 7^UP-Fu;v©^ii 

[0 0 3 2] cni^mx-t. t^v (^^) 7'7^jm 

[0 0 3 3] ^^ymmticx-Drmmiz^m^WT]^ 

1 ^ LTfi. MIHL/c p H^{b(c j; SfMjS^tt 40 

[0 0 3 4] {MM®Mti-i;-oT«iS^ts^ 

<. ^©MfcLT. uto^x;^^^y^cD^^t)^e 
-;^x;^t^y^^ (J^) 7^U;V7^F. tFP4^>^ 
7^Ul--F. (^^) 7^U;V^7;V 
r ©i^S^ftcD^^t). U li - 
y -^f y x;^ y^co^^ti^ if - y -t? y x;^ y^ 5o 
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t U^) 7^U;b7^F. tFP^>^x^;^ 
7^UWF. 7^U;V^7;V4^;l'XXr;l'* 

7ji=^ji7.jvt^ymmm^'p (j^) 7^u;^7^F 
7;^+;^x;^t^y^^ 7^U;^7^F. tFp 
7i"JP-F. (^^) 7^U;^^ 
7;V4^;Vxx r H t (Dm^mmm^j: Et,mf 

[0 0 3 5] fffc. ^°'j7^U;^7^ F7;^^;^x;^t^ 
yt^^5>?*w$L<f^ffl$tiSo c®±i^. 

MtbXii. m'mm. imH. n-Fr>^;H^Ui>^ 
^.^h^Wy-f \irj:E(D7Jl^Jl}£Vi^yU. 7j1^jI 
7ytX'>A^. 7xX;^7yt-'^A^S. rF^7x 
-;b*X7^-'^A^P^^ F^a'®t>XtNX'^Am 

^~®*^^yttWffiffiMiJ^fgffl-rs c ^A^T^So 

[0 0 3 6] mmmmmti^x-oxmm&^t^wA 
^Yiii tint. -miaitfvE(DW7i^^YMmf 

css^iii , i\mm mmx&^ o 

[0 0 3 7] 'mf>itL<ii;mo}itm^^'^r. IK 
m '6 J 1 t L T ti . * y E 

m^mmtmEo^c-nm (i#wff*) *^§f$ 

L<. >>V^;P7^/7°Pk°;^ 7^U;V7^F 
5§:H7^yB^ (^^) 7^U;^7^F^D^m 

/x^;V 7^UP-h^>>^^^;V7^/:/Plf 

;b7^iJb-F^j:^~© (^^) 7^U;^t75/B^7 
;^4^;^xXr;^cD»^. >-K'J X^L-ycD^m ^-KU 

m >i^y i^^^ 9^;^7^ /x^^pycD^iiti^ Etmf 

?,ti. ^ic. v>^p?^;V7^/x^;V 7^UP- 

F. i>x^;l/75/x^;^ (^^) 7^yb-F. 'J^ 
^;U7^/7°Pt°;V U^^) 7:i7ijp-h, >>x^;L'7 
5yyp^f;^ 7^y ^-F^H^Di>T;^:^;^7 
^/7;V4^;V (^^) 7^^)V~V%-M'^^\tmL 

v\ iiti^Ji. ^yy^yy. 7. 7, s, s-rF^ 

i/7/4^/>>^7^^?y (TCNQ) . rF9>^7yx^l/ 
y, ^p^::i;l/, FUxFP^yify. ^7j< x' Ix-f y?i 

t^^EiS^X^^o 

[0 0 3 8] mm^^i--)xm'mm^W:^^^^^ 

I ^LTti. Fy7U-;F>^^yl#ft^xk°P^yy 

e ^ y j; o T ^ ;r yft?lt S S^tt 

tom^FU7U-;^p«^yp^3^#fth 

^) 7^ u ;^7 5 F E(Dm.-hmwmfs: Emif^ 

[0 0 3 9] ii®#4fi:j;oTfiMjS^tS^^^?y;F 

I I LTti. L c s T {ymw.¥^mm.m ^ u c s t 
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f*^. Kv^lamm^t^2}&'A(DW7^^Yjl(D\ PN 

mmmmm) m^m^ tv^ l c s x^t 
'DW7^^(Dmmmmui^^^^riumu u c s x^t 

[0 0 4 0] L c s T^i>'DWA^(Dmmmmm£ 
it^Wi thru. :K u N - ^ y If ^ u 5 

-r;^®^». >^^;^^;^P-X. x^;b-b;bD- 

[0 0 4 1] u c s ini^-DWi^^mmmmmfs. 

7y^-7A7°D;^yx;b7*^^- 20 
h] ^a^cD^^?^fi:7:ityh*^^y^©Mi^^7>^W 

[0 0 4 2] -77^ i:ty^(c7j<^|g^1-« 2 5ic53^©ft5>? 

^) 7^U;V7^KcDl§mi:^-J<'J (^^) 7^U;V^ 
cD^1if**^?)^S I ?nmx3^(DWA^M-^ (7^U 
;VPl¥.ft^S[557mtSAftL/cfecD) . .I^U f^^) 7^ 

^ ) 7 ^ U P> ^ § I P N Wm^O^^'A 

^mm^itmf^n^o i:m^L<.\t. >i^u [n- so 

7;P^/W7;V^;V75K®^m ^KU (p?^) 7 

^U;^75K©^M*^^f^U r^^) 7^U;Vl©^^i 
ft^cD I PNft:&tf^cOgp^^TO*^^/3W?)tiSo 
[0 0 4 3] *|g0^icfev^r. Mjsm^^^?y;v i 

fftcl OJi^±®tcD*W$Ll\ $/c. *WC 
S CDI? nJlS^I? S t CDT t i V^;b^ Ht^S? 

[0 0 4 4] mmi:it. mwu^^mwA^fji 

Wm. ^ffift. ^?LMf*. tf-^^. 
[0 0 4 5] *%0i5^Cfel^TfflV^e.tlSMiSm^5)' 
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m~ 1 mmCDiBH. 1 m~ 5 0 0 mCDlBH® 

[0 0 4 6] CtlP>cD^5)'?y;F 1 (DMl^H. WA^^^ 

[0 0 4 7] ^mmwyf'fYMmmjmuiM 

[0 0 4 8] ccDXorsMmwmmnMtLrit. 
mut ^ctic^^r. 71/ 1 mm -mic^ 

[0 0 4 9] mmMutLxit. mmmtm. 
[0 0 5 0] -mmmmmrsmwit Lrit. m 
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y^m f]m=-^h'm. ^/y^^ym^. 
ym. ^/ u ym. ^ h -^yv^/ 
i-yh^/ywm. t7^;W5Fm. ^v/y 

[0 0 5 1] $/c. -mmmmmmtLxit. a 

m-^mit=^^yrj:mmmm'p^y~mm-s> 
~im. u-'^^^y%(D^^y^tm. y^tii/7=-y 

77^. r7^Mim. v^Dv^T-y.^. 
+t^UK>0^. 7U;b7 5 F.^^H^t^-^a^^- 
[0 0 5 2] «iR^DJ:(3Jlf«WiJ^Lr, Slft#iG\ 
±gatl-:Kftl[K 4iiT£14f^SISG\ f^Slg}. UF#>. m 20 
feftiMK ftft^^>. mityy^^^y. 

^fb77b:i-7A. 7;b5t. v^^t^F. v^^U 

S*±. ±M»ft^^-7^"^.>/'> 
A. 7;V^ttN7^F. ^"DXtsy^h. •y-^^yfi^© 

y. r;V5::.7A. 7;P5::.7A^^. ^'Ji>^7A. ^ 
y>>^7A^ ;t-757A^ ^pA^ ^Py<;l/. n;VbF. 

m. tfs ^y^T^T-y. ^y^T^rym. - so 

^y^]\. i>~a7;i/5y. ::i^pa> f-^y. 
7 7°-;r-7rtYFiS. nyx^y^y. mil, 
^i;>>^7A^ ;^7>>~7i^^ ;^7i>~7i:s^#. tiJ7r 
y. tU7ryM^ ■7y;9>. •x'y;9>^^, Pv^'^ 
A. xi^J^hMs.Z(ry^mwm. 7x7-;Vifl. 7 
7yifSg. 4^>^uy • t^;^A7;^rtFW. n.'J7M 
Sg. y^7^yifSg. 7^uyifSg. 7;^4^Fifl. ^iS 
a.1^°UxXr;K xt^4^>^fflg. .i^°ijx^Uy. .i^°y7 
pifpy, .-Kux^py. 2KU-p-^>^UPy. .-KU 4o 

H--;K 4^°UMbH~-yry. 77*^77X^7^. 
4^°U77UP-FU;K ."KU H'-;^x-r;^. 

F y. 4^° u i-r;p. ^^ u ^-^i^'^-- F . mwm. 

.fUxxr/K 2}^y75F. >*xy^77Xg^7^. >f 

y7i-^y|^:/5x^7^. .fU7x^i^y. .fU7x 

-i^y^^yF. 4^°yx;^t^y. ^§i^rPS^i^°y v 
yyn-y, ^MdA^77X^7 7. -fe/FP-x 
^77X^77 ti/ciM^*^^ 
ife.tiSo 50 
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[0 0 5 3] $/c. ;^J7-|MTfeS^XP-^iffi® 
^ D M#:S^*M t LTfi. I!l^77{b^tf. 4 y F 

uyyfii^ti. 7yF7^7y{[:^ti. 77^sm. 

T^^yft^l^l. 7U;F7^ Fffc^tlfcf-t^JtiSffc^tl 
^^ffli^5.tiSo j;DI¥Wi:ti. C. I. k°7y^yF^x 
P- 1 2. 1 3. 1 4. 1 5. 1 7. 6 2. 7 4. 8 
3. 9 3. 9 4. 9 5. 1 0 9. 1 1 0. 111. 12 
8. 1 2 9. 1 4 7. 1 6 8^*Wl(i:fflV^?.tlSo 
[0 0 5 4] v-t?y^^iMtDi DMftSWiJ^LT 
ti. Il^77{b^ti. i>>Ft°PPt°P-;F{fc^ti. 7 

yF^^^yy. ^t7UFy{b^ti. isai?i^i--^{b 
^t). t7F-;Fft^ti. ^yX^^^'7py{fc^ti. 
^;e-^'yi>'ri'ft^tf. -^Ul-y{fc^tlA^ffll^?)ti«o j; 

"onmui. c. I. if7~^yFi-7 F2. 3. 5. 

6, 7. 2 3, 48;2. 48;3. 48;4. 57; 
1.8i;i. 144. 146. 166. 169. 17 

7. 1 8 4. 1 8 5. 2 0 2, 2 0 6. 2 2 0. 2 2 
1.2 5 \ 

[0 0 5 5] y7y^M^oj; onftir^j'&f^ijh LTti. 

eOLti f^UarMni:L cti ( I iy/^I-7;F 
- 1 . 7 . 15, 1 5 : 1 , 15:2, 15;;!, 1 
5 4 6 0 6 2 6 64^MjL^JjmL|iJJ|J c S4o 

[0 0 5 6] f^ffl-rsii^©e?tit bra. 1 

(7)f**¥±£ll4?@r 0 . 0 0 1 /i m~ 1 ^ m(D%,mM 
tL<. 0. 0 1/im~0. 5 /imCD*.cD*W$ 

Ctiag?S*^0. 0 0 1 /im*lra^^^?y 

So 

[0 0 5 7] 7^mM^^^M^»M*^®mf*M^ L 

UF>-J^>. am. ^(1:9^^ y. mitry^ 

Wy. g^a. 7;P^t. ^-(tii- 

^F. •x'^;?j^7^X. e^. ^^*;F>/7i.. 

71^-. yj*. ^^1. JiS±. ^;F7. ±^ai4J?!^ 

x-^T-yyA. 7;F^t>t7^F. 7Pxt^7^F. -y- 
^ya^oiiWbt)^. m 7;Fy^;F. 7y^t 
y. 7;F^-7A. 7;F^-7A^^. ^Uv>^7A. ^ 
y>^'7A. ;i-X57A. 7pA. 7pp«;K n;VFF. 

^/;F3-7i,. xryyxis. ^. is. #ss. m. # 
a^. ft; 7y7xry. 7y7xryis. i^. is. - 
-y^;K ^7^;F^^. -7^uy. a^. a^oy^7 
A. ^y^;K i>"a^;F^y. -7pA. 9^^y. 7;F 
7y-;r-XTt^Fai. nyx^y^y. m a^ 
^y>>^7i,. ;^7y7A. ;^7y7A^^. tU7r 

y. ty7ryiS. ^yf^y. ^yfiy^^. py7 

A. Pi>'7A^5feH^®^MI^II. I TO (^yy7A- 
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[0 0 5 8] $/c. mmmwmmmwmm 
]Vh7)W\^mm. n-urifig. p^^^yifig. 7=- 

r;K 4^°U*-#>^-h. iiolM'l44^°Ux.Xr;b. 4^°U lO 
7^H\ >>xy^7°^X^7^. 4^°U7b^y.^77X 
^7^. 4^°U7x^by. 4^°U7x^by;i-^>^H\ if- 

c ti 5. 2 fim±®^^^?#s®rii^*^S (t° U v-7 

[0 0 5 9] ^mmftmmtLx. Wj^^vm^ 

mmtunmM'm ^(Dm(D{\:mmLm^ 20 

[0 0 6 0] ^*3. mmnimwm. f?j5jW;n 

L\\ m\mmMmtLxmm^\^^^m^^t. 
=?-^')\^mmmm-muu wmm=?-m^^'h 30 

[0 0 6 1] z.dii^^rMftmn^'^Mt^WA^f 

IV 1 \t. wm(^m^Mz.mmMmi^-\'^'m. 

m\^m^ L TS^f s 7^ i -3 TSja^r s c t 
mftmmi. W7i^fm\m-\'^'iiW.^x\x 

X. m^fmmm'^^\^x. wmum^. m 40 

Ws.^mm\.xi'^-\'^'7im.-^^^z.}Lifm^h\^., ^ 

So 

[0 0 6 2] (If* L ) *%0J5cD^5>?y;HMt)tC^ 
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[0 0 6 3] MiaSftL LTtt. 7K lft?M7j<m 

^ij. mm%^mm\'^^tih(m^m'''mxt^, 

[0 0 6 4] ^/c. *l§0J5®^5>?y;HMtlfi:fett 

2 0 0 0-1/1 1 /m% L ) ®IBH-?-fe 

S c Li\. MMl;bA^ 1/2 0 0 0 ^m%-^ t. 

mmmmmm^m i mm^ymM i / 

[0 0 6 5] (.mmm > ^mmm'i-'fjHmmc 

mmommm 2 a. hi mm 2 icm^o 
hv-j^xtbx im ? ti s o mmm 2 mPr v 

i'lyy. f-vx^uy^^mmnm-^i:^. f-v^^ji 

^ ^ U I— h ^^©MflWl^f*^ >f U 7 5 K^if 
gg. /ij3-y«g. 7'y^^iJSg. f-V7^^- 
'J ^ ^ H\ X m y ilSg. 7 ^ 'J e - 

mm) itmhw, 

[ 0 0 6 6 ] ^*5. mmm 2 © h u 7 7 x^^t*^ 
m^mf^^mm. ^mn. imn. tfem^ 

[0 0 6 7] mmM2\Li.-oxmm^nx\^^mm^ 

D l-3-c-fe«c^*^^f$LV^*\ 14|g^fgT$€5S;V^IB 
[0 0 6 8] ±fHL/c»^#2-?feSx'hU>y7X# 

/50~50/l [VhU-y7 X#^/ (f Ji(jS^14^ 

sti^^feSo $/c. gi (a) mmi^mmmj^-^ 



T') t $ li. m'^mi^m^ 0 . 5 m~ 5 m 
[0 0 6 9] (mmj]±nm 3 ) ^mB(D]3:j}^Yjim 
lis mmmit^mmm. ^t.. ^^^^^cd 

[0 0 7 0] ffjc. t°v^~Mfm^mm^'7i^^^^ji 

hn^6(D'mmjj±m 3 1 irm i < c-^So 
mmj^tm^ 3 ^ LT^fi^.i^° u -^-unt tra. ^ij 

uc^.t^^ic. mm±m3t,\ wa^^ji^u m 
f* L Ammm 3 mm^^ 0 \z.mdhXird^^. 
'}>f£ < t^-iimmtm 3 tiT^ijitt^wi-s c 

[0 0 7 1] .-KU'x'^I^^^^^^SPJl^aSLTS^^ 30 
b<ti7 5-1 0 0M1%. ^?$L<«9 0~1 

ooMS%es-r~fe«o 

[0 0 7 2] ;^U7i44^°yv-/i{i. fi®^i^°uv 

- 7 ^ U ;^^x^;^±tS^ft;S: imV7^ y%ifs y V 

7^u;^^^i^°uv-. x^uy^.i^°y .i^°yx 50 
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•^l^^y^S^ft. 7^U^^^U;^^S^ft. ^u* 

v-^ H'^-a-lr LTl^T J; V\ ;^ y 7144^° y ^-M 

ni .-Kyx^py^^y, .i^y^y>^7^^-h%^®g 

[0 0 7 3] g 1 (^^5ti«^5>?yVHMtlfi:*3V^ 

l%P;alhgP#3®^f$LlW$tiO. l/xm~3m 
m-^-feD. #f<:. 0. 1 /xm~5 0 0 /xmTfeSC^^^ 
^if$LV\ l^KlhgP#3A\ 0. l/xmiDfe»<^ 

-dTL$I/\ 3mmj;Dj¥<^oTL$^ hAyny y 

[0 0 7 4] ^/c, ±E4^°y x'-l^f;:. ;^y7'l4^. 

WA^f)^ 1 , «f* L mmmm 2 p> ^ 5 

\L'y7yfjv-^')ym (Mmi. AP^y'yil?. 

7^yp^;^a;^)>e.llK^tl/c^>4< 
h^mmtmt. 7;pn^>^ah^tts^^^{b 

[0 0 7 5] mm3iLmu3}iLxif^^)^~mmm 

^m^\L\t^ 0 3 (c^L/c i ^ y -7-1 4 ©fflfcte 

lM)i5§^ttsctfetSo »Ml5^^itSc: 
tc J; D MiH^I^ y ^-1 4 ;?)^fi < r ft^fcllSPM 
Sf|g%WtS»5jigW3^ffM-ctSo g 
3 ^i. mo^m 3 OHMff^li: LT^D^^^?y;HMtl 

[0 0 7 6] mmm^mmtmrnrntLxit. m 
fs}\^'y^h^ xhpy^-^A. /^y-^A^H^^Mffl 

^y^;^*H©Mm^M^7C*;«^H^0M 
x>>/.. f^^2^®Mmsi 4iS^m;-fel-y. r;W^^ 

liWfcm M^^f. mm. ?\ufym. um. 
m^^^tt^x^^^o mL\^wmi^\t^ m^\f. ^ 

©Mffl^M^Tcm ; «^^^®MfflS 1 zmitM ; 7;^ 
-^yi/^h. ^y>A5fe2^©Mffl^i 3l7c 



(10) 
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[0 0 7 7] tfiiSte»®^*^Tt|fiE7cm^^Cy^{fc 

^m'P. ^^ft^^S®?^^5.t\ IMSS i 0. 
pp. 0<x^2. ^f$L<^iO. 8^x^l. 5) 

[0 0 7 8] fi±ESMl5«j¥$ti. m 0. 0 1-1 
lim(DmMs ^itKliO. 02-0. 5^^,m, Sfil. 
&tL<liO. 03-0. 1 5 /J, niP,!:lli:(5)fL)|Jf|;^^ b 20 

TtSo 05*^0. 0 1 lim^rcit. i^'mimm 

[0 0 7 9] $/c. ^^^^y/p 1 . imimmmm 

tm. < t mnt-^-Mmmmnit^ c ^ so 

■fv ymmtj: Emm li\ iigpjitgw 3 imm 
^^tsm^i^mmmm 2 icmfumM'^^y^y^ 7 7° 

c SJStt®>^7y;?7 7 ymt LT^ix 40 

[0 0 8 0] mm^. mmmti2tmm±m^3t(D 

Mmif^ctm^L\^\ mm thru, -mm 

h y~Mtm^^^v ^~Mm^^^ c turn Lv\ 
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[0 0 8 1] ^ic. mmmzmmt. mmm^ 
t j; oT. >mt^ ^%mm\z.mmm\.xi$mm 

mm'm^^^'p-ctymmwT^^rj: 

EmmLrmmmi^x-Drmm'A^'p^ty 
^mmis'Ai'^(D^ty^mmi^{i^Lxtit^ut 
ic^-Dx^mmm'A^fjHmm(D^tyimm 

-uys. 4^°'j7x-i-yH--^y||. .-Kur-feyli. 
[0 0 8 2] <7t^^?>i^fi:*^0^c7)^^^?y;« 

f^t^ct. 5 1/ ^ a 2 mmMiw i^A^'ii [hm mm^ 

^iy^y'^-. •liyV-~^jiE^c$mt^ctti'^i: 

m\^^ct'^\ ^mmm^^i^. m^^. mm 
[0 0 8 3] ±B(Dmm^mm\i^^\^^r. wa^ 

(i. 1 j:/.m~5mm. fffc, 2 m~ 3 mmcDlSH"^^$> 
So 1 MmiDt/>$V^^. im\mm&yL. 3mm 

[0 0 8 4] mmm^^Ymmitm. mw^ 
(D^)l±®7^;^i^a^^±^c3-^■rs^ ssv^i. © 

tcD^@ft^-&SCh^i:j;oTiiM«^D7^;^A^tS 
[0 0 8 5] CCT. M%K;li:]l5#3ti. ^MtSa# 



(11) 
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[0 0 8 6] ±3i®i^i<:. 7^;VA^^tCi3gJf^U ffl© 

[0 0 8 7] $/c. y^jiLmmm^it. mRif 

MMcDM^y^ )\^hf£ H h LxmWt S c 1 1 1 So 20 

[0 0 8 8] <M^'f)^mmmw&ii\}x>mzim. 
fitpj^i'.:.//) j'^vnuijmti^ 1 i 228850 

mmmtmtmmi'^f^Lx. mLmm-Ht 
mMMmmt^z.}i\ct:^xmxt^o mm^ 

t^^MV^SCh^^TtSo 30 

[0 0 8 9] ^/c. mmmmm'^^f)\^m^t 

mi'^f^Lx. \mifmwsmmmmm'<m b^n 
mi\:t^cticx^xumt^ctts^x^?>o 
mtbxm^mmm^m. M;iJfD-;V3^ 

^xmi\:t^cticxmm±mtt?>ctt!^x^ 40 

So 

[0 0 9 0] Hfc. fJit£^14^^'?y;^^Mfay7V*^ 

Mist s imxBm^^cmxmmmMmmm 

s. ^%R5Ii:gp^^^^^■r'K^f■rs. mmm^ 
immtmmmicm^u mmmmMmm 
im'p^^j: E(Dmi\:m^^4^xmi\:-^^^ utizx-o 
X t mt ^ctt^x^^o cm. wmmmm!^^ 

m Lxmmmmmm'mmmm^§:<'Am^ 50 
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[0 0 9 1] ^mm'T^i'fmmit. miim^^ 

mi^x-oxmm (a) mum (b) ic^mmmt^ 
u mmmmm^'pmm^x^xmt^ 
^^ufh^xt^o ccx. S4tt. ^mmwTj^^^^ 
mmmm^'D\^^xMmt^rdsbmmmmx$> 
y). (a) mmj^^mm^fMi^mmmm 
L. (b) mmj^^nm'A^fm^mmmM 
to ^tc. MiM.mwA^'fMmmmmxm 

'A^^'ji(Dimmticjs~\:xm^iUximMmm 
itbmm&miti^^ctt^x^^&o mm^mi 

LXmt^CttS^X^^o 

[0 0 9 2] ^mnicxm. mmmm^x dm*^ 
mi • wti^Lxmmtt^is'Ai'fji 1 timi 
ttsmm. mmnmzizx-oxm'm^ h u 

^^^^ctf^x^^o cm. WA^^^jitimt(D 
u^mm^bm^ t Lxmrn^n. mm^t^ c 
tici^i). 'imm'T^^^^jvmxmtrji^xi^^m 

mrftmrnmrntx^ ^t'lix&^o tk. ^ 

mmmMmtLxmx^?>o mi^. mmit^ 
M 3 ^^tj- ^ctizx-ox \Hmm L mm^ j^mm 

m^^^ftm^^mt^ctts^x^. mmmm 
$^izm?>ctt^xt?>o 

[0 0 9 3] Ji^±. mm(DmL\^^mmmmmm 

mmx$>^o 

[0 0 9 4] 

[0 0 9 5] [tmm 1 . mmm 1 ] ^mm'A^f 
m&m^ (Mmmi ) tim\mw73^^fjvmm (it 
mm I) mmbtco ^mmm^xnc'tic 

immmi) mm^tbxmf^L. ^(Dm']i 

[0 0 9 6] (WA^f)vmmm) m-^ t^ mm^z^ 
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Pk°;^7^u;^7^F (NiPAM) 1 0 mmmt 

utiimwkzo mwM7y^=.^h (APS) 

0. igmmu mnu^LrjmmAmmLtco 

m (m M) 2. Og^iy^n-s^^yZQQmWzm 

QXimmL. Hfc. enter h^>^^ 10 

;^x^^yy7^y (tmeda) ® 5 o %7j<?t?ft^^ 
tot. m^m-Dko S^fi. 4iSL/c^5>?y;H4? 

[0 0 9 7] t#5,ti/c^^^?y;US? (MtS^tt^5> 
?y;^) ®Iirri^®f*«¥±^3e^gtil^6 o li xixXh-D 

M^fe^. m-i zximam.^MLxwco \i-)X. 
mm ' w^^-oxMi {-(nmm \ 2 f;tix v.mtt^^ 20 
[0 0 9 8] {WA^fivmmwm J; ^ 

(1) PM#ti:j;S^^^?y;H4i^®M# 

KAYARAD ¥ AD- 5 I 5lCj^M\tbX^-f ^ 
Su r f 1 on S 3 8 2^10Ml%r^ 
^L/cfecD) (c3 0gMLTMfH^5>?y;Hi?®7i<5> 30 

m (Ymmmm&3Mm%) 2 0g;&2o°cicfe 
[0 0 9 9] nwcu^mmB^7.9-c}^^^7.±ic 

;^-n-^-^^gv^T2 0 0 /xmCDjf$(C3-hL. ^ 
mmtSB(cj:^T^^'«;S (^]±;j<iSff> 1 2 OW/' 
c m. MMMi 2 0cm) ^3 O^PalBai^tS C txm 

it^^. mmjS.m-M^^fji^^mm (mm 40 

mx^tco 

[0 10 0] (2) ^^R5li:gPI^©JfM 

n Wzmmj^^mw7^=?f)\^^^tsmm mm 
m) m^^b^x^mmwT^^^fmm mmm 
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[0101] mmfm) c^dxoi^ ixm ltcWA 
?y;HMt) mmimmmmi) ;?3^?.%s7^^ii 

2 0°Cfi:feV^TfJ:¥lHi55§:«i|T^fe'3/cA\ 

^4 O°Cfa»5ha?IL/c^l0Mlfi:^o/co $ 

^^xmrn-mix^y). m^m (4o°c) xim 

[0 1 0 2] s^oT. wA^fmmmt. mim'^ 

mii. ^m. muxmmLxis<t6mBrimm 

m 1 owTi^^fmmii. 1 Btmbrnxmrn 

mMwmmmim. mmiwmbxmmbm 
^"n^^^'jvmmixi^^^ctmMiitirctjK mm 
1 m'7^^f)mmxmmtmmnx\^^ko 
IS*, mmntmrni^^ctic^ox. mmm 

tCo 

[0103] [^IM 2 ~ 9 . M^M 2 ] *|§0^CD^^^ 

(iiffii?ij2~9) tmwmwT^^^^^m 

[0104] (fe.1^% b tzMmrnim'T^^^^mi 
^mw) Mmmm'7i^v^}ihx.. m^mb 

r^K:3. 5 8 g. >5^^yifxr^U;V75K : 

0. 0 0 7 2 g. 'T^^P;^7°-fe;Wt::^-4^>7'^7^ 

mi [i^m^y^mm. mc b 1 a c r 0 8 

2-E. mWAl 4. 3%^W) : 1 9. 16 g(Dmm 

ici 5^>r^gm^aL?§#^m^^v^/co 

LT. APS:2 9. 9 m g ^^ty7|<7^« : 0 . 50g 
[0 10 5] 7 5mmg®3|$?55ffi®»S^IXD#tt 

/c2U-y h;P®-fe;'N^7;V7^X3fc. y;pyy5 0 : 
6. oog(Di^^vi^=^^ymw.- 1. 2U>yb;V^i^ 
ti. $?>(i:5fetiMSL/cN I PAMcDiM^l^to 

Sm^?^tLT7^X3^gP^ft^gmM||L/co 7 
:t-^-;U^Mv^TccD77X3^#:;&2 5°Cfi:f* 
^3. afl^S^S 0 0 r pmT 1 5mMm^x7m^ 
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23 24 

^2 5 0 r pmfcLT. cmmimix. TMED [0 110] ^mm'T^^fmm mmmz- 

A : 0. 8ml(Diy^\n^^^ymm- 3. 2ml^to 9) t'l^rji^^'^m^lt. 2 0 "CfilfeV^TfiiSiSM;: 

^T. SiS^Pfl^^S-S. 2 5°C^cfS^/c$$2 5 0 r p tfeL/cmil?feo /c*\ Ctl^ 4 0 "Cfc^iitS ^¥ 

mT2BfrBM^L/co iBQ^^o/co $/c. Stf. 2 0 "CfcilJjptS ^TO® 

[0 10 6] cci^ictT. fe#^^tL/c.^ii§y^ tfemitiiHD. njjgse^fii^fii-rschA^w-Q/co 

^?y;H4?^ftSL/co ^#^ti/c^ii^^^?y;H4 [o i i i] (Sl^^ffi) ^ti^~ti©^^^?y;Hflfi!ctl 

0 /xmTfe^/co CcDiiiiS^^'-^y/Hi^til^a 4°C f^Ol^T^Wfffi^fTo/co f?ffia. Sfi2 5°C. 5 

[0 10 7] (^^McDSS) y^ymmmmmmi mi^t'ciz^-juiumi^nLr&m7j<^rj:<rj:-Dr\.^ 
(B^mm K A Y A R A D F A D- 5 1 5) -s-e\ ^ 1 (c^fi 0 1^. mm±3itmmk 

ymmwi^'mi (^^^^^f^m s u r f i o n wA^Ym&m mmmz-i o) a. i h 

S- 3 8 3) 1 0mm%mLmm2 Ogl^ti li-^-t, fig(C^^LTjS^LTfeD. IJgPMgPfu^^t 

ff^^^igsMS^) 2 0 ottciijjpLrto^. ^ ^Ymm^ (mmmz. 5. 6. 8&t;9) ii. 1® 

[0 10 8] (^^^?y;HMi%(?)fi^S) nhntc'jm uram-ctfefr^.j^LTi^/c,, 

lA^. e?g2 0 0 /imCD.1^'jX^U>e-X^X^ [0 112] Ctlti. i^^M. tL<(±. Kih.^L* 

( 5 0 X 5 0 mm) m^^xmu mmmMmMic t'ibitmrL^\^\ mm±3Mt Lr(Dmmmc 

^oxmnm mBymn. 1 2ow/cm. mmm ^*<%oTL$o/c/cJ6?-feSo c(Dmmc^^. m 

2 0cm) ^3 o#Pb1ml. ii^«bMr7>^®fb %P5ihgpfu{c^ffi®ii;&i-r. L < immmtt^ 

M'Tfi'Ymm (mm 3. 4. y&tfg) § ci:(i:j:^T>-K'J x'-li:»;3Ji:gPfu^®^t14^± 

IM»^l^K±^#^itMLT. l^Kih^l^*^^ 30 ^iJ-^SCh^^TtSCh^^/T^tTV^So Hie. MH 

tj-?)tiTV^^V^i5^^?y;HMtl (i:[:^M2) ^#/co ^J^itLTV^^V^tcD-e^i. ^^l|{i:SffiA^5.^^LTV^ 

[0 10 9] #P>ti/clMtlcOi[gffi^<^>g{i:iSU 1 ^)!t(i:tte^L;&<^oTi/^fc (II1M3. 

T^^^MbifSg (H*fM KAYARAD R3 4 . 7 RXJ 9) o C(DmmcXm. mmtlX^ 

8 1-1) ^n-hu mmmMmoctizj;:-^r mmmmmmm?>cticj^r)^y^;ii,o)^/A^ 

2. 5. 6:&t;8) ^ft)tL/co #?>tl/c^5>?y;Hfl So 

fiSct(^mi»i:j;-3TtgSL/c^c?,> SicoWc [0 113] 

a^5)-?y;^g)iirrjs?^^ffl^^iii;tc mm , l t# * [an 









125/1 m 
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[0 114] MMi 0] *%0j5©^5>?y;HMt) 50 (^MMi 0) mmLtco &rf. ^mmi^m^xn 
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[0 115] (m^fm^^^mmmmm) ^ 
'A^fm^^M&m mmmi o) mum 

mmmmmm (B^mm : k a y a r a d 

FAD- 5 1 5) 3 0glcMLr. ^MM2TftSt 

[0 116] n^tiku^mmc^. 7.y^¥mx± 

mmmmmiz^-ormm mmmi. 1 2ow 
/ c m. m^mi 2 0 c 111 ) ^30 fmm^t^ ct-e 

fco %wzf^/jU'-vM\\m (^M'ji 0) mmm 20 

[0 117] mmc^mm±mmmmc74Ji 

( 1 ) mmmnm 

^■■t^yUiyyF 2 I 6) l o ollgptcjr^LT. y 
-^'U H^>^7°P i^;V hV?^ h^'y'yyy itrj:t 

y) (M^iyv n-y m) m. : t s l s 3 5 

0) 1. oMmM^mm. h;Pxy/r h^t Fd7 

mm 1 sm'/oO^^'^vrmv'^-mmmm^Dm 

?.l«~tl/c^>< ^fe ia^3t/x'-hLTS^$'&/c 

[0 118] (2) mmi&mmiM 40 

Mfai«D^. MIHIMIi (^MMl 0) tcMLT. 
l^L. 8 0°C®;r-7'yTl^m^L. l^KihgP 
^W;HMt( (^MMi 0) t^^fs-^l^iX^hmt^ 

[0 119] (SIM) c®j;^Ji:LTt#P)n/c7^ 

7^A^iv7^^^?^i^ 2 OtTtiUfe^MLTfeD^ 4 0 
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ti. -MPslftT t . ^fb-r § c < D . - ^ H 
[0 12 0] (^ffiM 1 1 ] TfHf^^tn-f ^ y^~X 

1 0; ^mi®7?r£?m'?y;HMti (HffiMi i) 
Mil) ^-y^i^hMz-mu )^^ll?^L/c±f\ 

[0 12 1] mmmmm-M^^-r^yT) m 

mm 1 0(cEicL/cllSri^Mi:LTftiaL/c^5> 
?y;HM1=^ ^UMiJi 0; ®n-7?®^ffifi:. 

^-mi^mwMmmm (h*{mkayara 

D MG S- 5 1) ^jf? 1 5 0 /xmfe:^5j;^fc3- 

hL/co mim mmim. 1 2ow/cm. 
12 0 cm) ^3 omBWMLrmmr/Amit^^. 

[0122] (SIM) c(DX-oicLrn^tik7^ 

jvmyt'^mi'ii. 2ox'eiii>\m'Abr^^. 40 
tcik'e t b '^itt ^ct mm^ o re. $ /c . 

[0 12 3] (^MMi 2] *l|0^W7>?y;HMti 
(^MiJi 2) ^SiiLfco i^T. ^©l}i77?i^X@ 

[0 12 4] (WT^^frnm^mmo^mm ^ 

^7>?Wi?^^&IM1% (HfiSMi 2) uvs{b 

tmmmmm (.mmm : k a v a r a d 
FAD- 5 1 5) 3 0g(i:MLT. mmzxmLk 
(r> t mmmwmwA^fmt^WTfWM if mm 

)f^l®3lS%) 2 0g^An^T. 2 OtfcfeV^TSi 

mnm}tW7f^fmmLr£\^m.xh^ 2 0 °c 

[0 12 5] mmLk'Amm^. afe7^u;^«±^i: 

l^b. 2 0 0 /xm^-KUX^^yH-X^X^— »t^L 

J:oT^^II (^J±7j<iETs 1 2 0W/cm. MSBt 

2 0 cm) ^3 O^PbWL. ^^WkMfP^'^lift 

(H*{fcMia KAYARAD R 3 8 1 - I) 

h ^mtii^^fT^ c ^ i ^ TM mmii l ko 



(15) 



27 



[0 12 6] WT^^fmm m&mi z) t-^^t^^ 

[0 12 7] [^ffiMi 3] *^0^©^5>?y;HflfiScti 

mmmmmmu mm^hLrc±.i:\ wit lo 

[0 12 8] mmmmmm'mim-mi'jym 

W) m^r^X. ^MM2TftSL/c:m«A^. 200 

(fe'?S;9^^XS^ 50X50X0. 9 mm) ilX^Y F 
(4 0 X 5 0 X 0. 9mm) (DPaltcRff L/co C 

ti(cf;'4is (,n;n:/j<M]\ 1 2ow,/cm. BS|^gEi2 

0 cm) ^3 0#|,'i)!!«WLrifMP5>^®ft$-&. $5. 
fCifSiffi^^^^llSfbifSg ( 0*{blS K A Y A R A D 
R 3 8 1 - I ) h ^mmt^fr^ C t 20 

(I TOlfiM'^fl) ^fTL/cK5tc:.j<L/ci9 4^)t 

;HMtJ;0^ e 4 « )t'^;^ti^cO^i}g^i^"rj-li;A»Tffi07-$> 

[0 12 9] (iigf?ffi) mwmmi-imLx \ t o 

^ll^^OTLT I T OA^/nfuVjIitJtci 1 5 VcDlEfc^EP 

fi:j;oT. m^Vm 5#lifc^M0^ (fife) tc^ltb 
/Co CcD^cD;97X©«Mfi^iJ£L/chC5. 1^4 30 

otJc/ioii^tiTv^/co $/c. iTrnz-^tm^^mt 

'^mi-<^^mm\m^-^^x\^rco z.<j)^^\z \ to 
iitM^M#4^i5 }Lhx^\^-^z.}L\L^^ x%mm 

[0 13 0] * 
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f^: j: ^ Tffl5>gf filffijf Li6. $ t^MI§R5ih^f]i§^ 

ttS c h j; o T. J; D B^14fi:gti/c^^^?y;HM 

imm'}L\.xMm^^}Lmt^o 

m 1 ] imm<j^% \ a^wmm t LT®^^^?y> 
umimmmmtU'M^jtxwmnxh^o 

[H2] «J!^D®2^D||ffiml^LT^D^^W;^ 

[0 3 ] %Bi!®^ 3 ©HffiM^ h LT®^5>?y;Hfl 
Jt1=^«i^llJ0J!-r S/ci6®K±»Tffi0-(:-fe D . ( a ) 

mmwmmf^') -^-mmm\z.m'5hXix\^^ c ^ 
^^L. (b; mMAmmfff^'}^~mm'mzM'! 
^nx\^^z.t^m-o 

m 4 ] ^wmwA^fiVimmmm'^-Dv^xm 
mt^rcmruMmmxh^. (a) wt^^tt^ 
'rf^^Am-mym^m.s (b) ^ifMjs^tt^^^ 

[0 5] ifmmm^fmmt-^ ?> ^ s t^^^? 

[I^^OIMH^] 

3 m^m^tm 

4 (l^gK^SW) 

5 mm.m mmmtmw) 

6' mmmms,'^m'7^^f}\^ 

8 «f* 

10 IT0lt;97X 

1 1 M±.m 



[01] 



[02] 



[03] 




[05] 



12 002-258001 



[04] 
(a) (b) 



F^-A(##) 2H042 BA02 BA15 BA20 

2K009 BBll BB14 BB24 BB25 BB28 
CCOl CC14 CC42 DDOl EEOO 

4J002 BGOll BG071 BG131 BH021 
BQOOl DA036 DA066 DE136 
EE056 EQ016 EU006 FD096 
GBOO 



